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EVERY FRIDAY 


ONE SHILLING 
AND SIXPENCE 


ASTRONAUTICS 


AVRO 748 is the first feeder line 
aircraft in the world specially de- 
signed on fail-safe principles. 


This aircraft is ideally suited to 
operate from high altitude airfields 
and in high temperature conditions. 


2,520 feet Take Off at maximum all 
up weight of 33,000 Ibs., even on 
semi-prepared surfaces. 


Powered by two Rolls-Royce Dart 
Engines. Extremely economical 
operating costs. 


wherever 


There can be an AVRO 748 


HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1. 
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The Scottish Aviation Twin Pioneer 


EQUIPPED LOCKHEEp 
HYDRAULIC PUMPS 


and 


REGD 
TRADE MARK 
LOCKHEED 


| ric 
ONE OF THe 
WICKSHIRE. ENGLAND 


= ; 
ED 


AVIATION DIVISION 


This is the fourth of a series of six insets 
appearing in this journal. The next section 
will be appearing 15th January, 1960. 


O 
Kelvin Hughes + : 
Periscopic Driftmeter = 

= Kelvin Hughes Drift Recorder Mk. 2 : 
A navigational instrument designed to obtain = his instrument records the angle of drift of an 
direct readings of angles of drift of an aircraft. 
Particularly suitable for installation where space = aircraft up to a sepa of 50" port or starboard. ; 
is limited. Objects on the ground are viewed = A pantograph mechanism enables a pencil line to ; 
through an optical system against a graticuleand = _ be drawn on a circular frosted glass plate as the : 
the drift reading is obtained by aligning the = ground object is followed across the field of view. : 
graticule to the apparent track of a selected = A circular computer is incorporated in this instru- ' 
ates a circular computer, gives direct readings of = ent and timing lines are provided in the optica 

O drift angles up to a maximum of 40° port or = _ System to enable the direct reading of the ground 
starboard. = speed to be obtained. 


NO NOT TEAR ree 


Kelvin Hughes = Kelvin Hughes 
Map Roller Equipment Type 2 Aircraft Periscope 


The Map Roller Equipment consists of three Designed for use in pressurised 
units, the Map Unit (illustrated), a Remote aircraft to provide an external 
Transmitter Unit and a course keeping unit. The field of view of 20°, the 
Equipment automatically relates aircraft position optical system has a magnification of x 1.7. With 
to a map by providing a simple course-keeping forward or rearward viewing versions, the window 
aid and an oral “‘in flight” briefing system. is electrically heated to prevent ice formation. 
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Kelvin Hughes 
Periscopic Sextant 


Specially designed for 
use in pressurized 
aircraft where astro- 
navigation facilities 
are required. 

When in use only 
three inches 

of the sextant 
periscope projects outside the fuselage and when 
retracted the mounting maintains a smooth 
external fuselage line. The sextant is electrically 
operated and will continuously average an observa- 
tion up to 2 minutes. 


ENGINE INSTRUMENT 


Smiths 
Boost Gauges 


One of a series of Smiths Boost Gauges. For multi- 
engined aircraft large case versions are available 
with two concentric pointers to indicate two boost 
pressures on one dial. Each pointer on this type of 
instrument silhouettes the number of its appro- 
priate engine. 
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Smiths Engine Speed Generator = 


This Engine Speed Generator is the flange mounted, 
spline drive type usually employed with gas 
turbines. The Generator comprises a_ two-pole 
permanent magnetic rotor running within a slotted 
stator which carries a three-phase winding, the 
tappings of which are connected to a terminal 
block or 4-pin plug fitted to the rear of the case. 


Kelvin Hughes 
Periscopic Sextant 
with Twilight facility 


This version 

of the Periscopic 

Sextant is designed 
for use in Polar 
latitudes and enables 
accurate azimuth bearings Z 
to be taken in twilight periods. A polaroid 
analyser has been incorporated in the optical 
system so that azimuth bearings of an accuracy 
of 1° are possible when the sun’s altitude is 
between 20° above the horizon and 6° below the 
horizon. 


Smiths Engine Speed Indicator 


Illustrated is a single indication 12 turn Engine 


Speed Indicator representative of a range of 


Smiths E.S.1.’s employing engine driven electrical 
generators supplying 3-phase alternating current. 
The indicators embody a synchronous motor 
coupled to a tachometer of the compensated 
magnetic type. Variations of the standard E.S.I. 
are available with dial calibrations ranging up to 
20,000 r.p.m. Engine Speed Indicators in smal! 
standard cases are also available for use when 
panel space is limited. 


Kelvin Hughes Engine Speed 
indicator, Helicopter type 


Designed to indicate engine and rotor speeds on 
rotating wing aircraft. This instrument com- 
prises two indicators housed in the same case. 
The indicators are of the synchronous motor 
magnetic drag type and are electrically connected 
to generators on the engine and rotor. Dials may 
be graduated to customers’ individual engine- 
rotor ratios but the standard engine ranges are 
0-4,000 or 0-3,000 r.p.m. 


Witt 


age 
= 
= 
= 
; = 
= } 
= 
= 
= 
= =: 
= = 
= = 
= 
= = 
= = 
= = 
= = 
= 
= 
= 
2 
= = 
= : 
= 
4, = = 
= 
= 
‘ 
» 
7. = = 
= 
= 
ao 
= 
= 
= 
= 
= 
= 
= 
= 
= = 
= 
= = 
= 
= 


Kelvin Hughes Engine Speed Indicator, 
Percentage type 


A miniature percentage Engine Speed Indicator 
designed to conserve space and weight. The 
main pointer of the indicator is read against an 
outer scale graduated at 2° intervals from 
0-100°,, while a second pointer makes one 
revolution of a subsidiary dial per 10° movement 
of the main pointer. 
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Kelvin Hughes Engine Speed Indicator 


A 20,000 r.p.m. Tachometer with an improved 
dial display. This indicator has been developed 
from the percentage type. It weighs approxi- 
mately 15 ozs. and the mechanism is enclosed in 
a gas filled 2” flangeless case. 


K.L.G. Glow Plug 


Developed in collaboration with the Bristol 
Aero Engine Company, the automatic relight 
Glow Plug consists of a tube of Silicon Carbide 
mounted in and thermally insulated from a 
body of Nimonic alloy. The tube extends into 
the inner flame tube of a turbine engine and in 
the event of a flame out, automaticaily relights 
the burners as soon as combustion conditions 
return to normal. 
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Kelvin Hughes Engine Speed Generator, 
Percentage type 


A miniature Generator of the three-phase stator 
permanent magnetic rotor type. Designed for 
mounting directly to the engine to drive a synchro- 
motor/drag cup indicator graduated in 
percentage of nominal maximum r.p.m. 


nous 


Kelvin Hughes Engine Speed Generator 


A compact Generator with 3-hole mounting, 
available with terminal block or plug type electrical 
connections. The instrument has a spline drive and 
is designed for use with Ester based oils and in 
temperatures of up to 125°C. Its weight is approxi- 
mately | Ib. 15 ozs. 


K.L.G. Ignition Harness Elbows 


A range of ceramic lined igniter elbows and 
extensions designed so that cable connections can 
be made at a point outside the zone of maximum 
temperature on turbine engines. The elbows con- 
sist of tubular ceramic encased in an outer metallic 
shell and carrying an inner contact cable. 


DO NOT Tease Mir 
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K.L.G, igniter Plugs 

A range of specialised High Energy and High Tension igniters has been developed to meet the individual 
requirements of all Aero Engine manufacturers. Those illustrated include a main engine H.E. igniter for 
De Havilland Engine Company and an afterburner H.E. igniter for Rolls-Royce. 


Smiths “Desynn” Pressure Indicator 


“Desynn” Pressure Gauge Indicators are manu- 
factured to cover various ranges for indicating the 
pressure of fuel, oil, coolant, etc., and can be 
supplied with either English or metric calibrations. 
The Indicators are usually of the small case size as 
shown but dual pointer instruments are also 
available in the double miniature size. Alterna- 
tively, double, triple and quadruple pointer 
Indicators can be supplied in large international 
standard size cases. 


Smiths “Desynn” PressureTransmitter 


The “Desynn” Pressure Transmitter designed 
for use with the ““Desynn” Indicator is electri- 
cally operated and designed for mounting near 
the source of pressure. It eliminates long pipe 
lines and servicing problems are simplified. A 
range of Transmitters is available from 0-10 
p.s.i. to 0-4,000 p.s.i. with metric equivalents. 
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Specially printed binders are available on request. Please write on your business letterheading for this 
binder. Additional copies of this inset and the previous ones can be sent direct to members of your 
organisation who require them. Please detail them on your application. 


CMITHS aviation 


KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY, MIDDX 
Telephone WEMbley 8888 Grams. Airspeed, Wembley. Telex. 25366 


KELVIN & HUGHES (AVIATION), WINCHESTER ROAD, BASINGSTOKE, HANTS 
Telephone Basingstoke 690 


WAYMOUTH GAUGES AND INSTRUMENTS, STATION ROAD, GODALMING, SURREY 
Telephone Godalming 1330 


KLG AVIATION PRODUCTS, PUTNEY VALE, LONDON SWI15 
Telephone Putney 8111 
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POWER GONTROLS 


Rotary control valves incorporated in Boulton Paul powered 
flying control units ensure sensitivity and accurate response 
when operating in manual control or under autostabilizer 
and auto-pilot authority. Duplication of the NA.39 rudder 
unit shown in the illustration is achieved by using a tandem 
ram operated by separate hydraulic supplies to the two sides. 


NGLAN D 
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HIGH ACCURACY ILS GROUND EQUIPMENT 


1908 


200° 
soe 2108 
The STAN 7-8-9 ILS Ground equip- | 
ment has been designed to provide a \ — 
an improved performance by use of 
a dual beam Localiser (STAN 7) in \ masa ox / 
order to reduce substantially the 
effect of site imperfections. vor ) = ~~ 
Newly designed constant input CLEARANCE / 
impedance mechanical modulators “2808 
provide amplitude modulation with on “300° 
no phase modulation. | 
The equipment is extensively tran- » | 
sistorised and one Dual Localiser 40° 
with one Dual Glide Path equip- ANTENA 
ment contains only 28 valves (14 a ee 
working). DIRECT ONA | 
LOCALISER ANTENNAE \ —COMPOSI! TE 
oe 


RADIATION PATTERN POLAR CO-ORDINATES 


@ DUAL BEAM LOCALISER REDUCES @ MAINS SUPPLY, SINGLE-PHASE 
SITE EFFECT ERRORS 100-120V or 200-250V 45-65 c/s 
M FROM FALSE COURSES 
STAN 7 LOCALISER EQUIPMENT 
@ 360° OMNI-DIRECTIONAL INFORMATION STAN 8 GLIDE PATH EQUIPMENT 
@ RELIABLE FAIL-SAFE MONITORING STAN 9 MARKER EQUIPMENT 
TRANSISTORISED MONITORING SYSTEM 
The STAN 7-8 is in quantity production for the British 
cs INDEPENDENT SETTING UP CONTROLS Ministry of ete and Civil Aviation and the 
STAN 7-8-9 has been ordered by Radio Suisse for Zurich 
® IMPROVED SERVICING AND FAULT Airport and by the Régie des Vois Aérienne for Brussels 
LOCATION FACILITIES Airport. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


peunateedl RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!! 
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BRITISH ALUMINIUM IN THE COMET 4 


The well-rewarded efforts of the Comet manufacturers to produce the most dependable 
passenger jet aircraft have earned it the title of “the most tested airliner in the world”. 
In the construction of the Comet 4, the de Havilland Aircraft Co. Ltd make extensive 
use of aluminium alloys produced by British Aluminium, who have supplied materials 


to the British Aircraft Industry since its inception. 


The BRITISH ALUMINIUM Co Ltd Q 


NOR F O LE HOUSE ST JAMES’S SQUARE LONDON SWI 


1P 364 
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developments in flight equipment... 


192 


ELECTRO PNEUMATIC VALVES For 
the control of air supplies to guided weapons 
and to pneumatic or gas systems, the servo 
operation of Hymatic solenoid pneumatic stop 
valves ensures a small size and weight and low 
current drain for high working pressures and 
low pressure drop. 

The MD.23 for 4,000 p.s.i. working pressure 
has }” B.S.P. connections, weighs 1.8 lb. and 
is rated at 0.4 amp. and 24 volt. 

The MD.20 for 60 p.s.i. working pressure has 
a pressure drop of 4} p.s.i. at § c.f.m. flow, 
weighs 1.0 Ib. and is rated at 0.15 amp. and 24 
volt. Other types control air flows up to 
1 Ib./sec. 


Hymatic, as leading engineers in the Aircraft 
equipment field, have been responsible for the 
design and precision manufacturing of many 
products, including: 


Selector valves 

High pressure relief valves 
Shuttle valves 

Pneumatic rams 
Automatic regulator valves 
Hot air reducing valves 
Pressure maintaining valves 


.. by Hymatie 


HYMATIC ENGINEERING COMPANY LIMITED REDDITCH, WORCESTERSHIRE 
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ELECTRICAL 


CONNECTORS 


* 


« Resilient insert eliminates shrinkage problems and ensures superior 


THORN AN SERIES 


The Thorn AN series of electrical connectors includes solid shell 
general purpose, pressurised and environmental resisting ranges. By 
specifying Thorn, designers are assured of a genuine AN connector for 
their installations . . . a connector designed strictly to the current 
MIL specifications. 


Note these outstanding design and operating features. 


Die-cast aluminium alioy shells cadmium plated for corrosion resistance. 


electrical performance through high arc resistance, high dielectric 
strength and low moisture absorption. 


Thorn grommet increases flash-over and creepage distances, excludes 
dirt and moisture. 


Pressurised, water-tight, radio-quiet assembly. 


Maximum performance, minimum weight. 


THORN PYGMY PT SERIES 


A new range of miniature connectors that satisfy the requirements of 
R.C.S. 321 (Category 40/100, class H.2 sealed items). Thorn Pygmy 
connectors are ideal for applications where space is limited and weight 
represents a critical factor of the installation. 


Heavy gold plating over silver on all contacts. 


Performance unimpaired over a continuous temperature range from 
40° to +100°C 


Visual and audible inspection of coupling—perfect for “blind” locations. 


* Three-point bayonet lock; perfect axial alignment of mating parts at 
all times. 
Five-keyv polarisation—positive protection against mis-mating or cross 
plugging. 
Miniaturised—light weight—compact. 


{ THORN ELECTRICAL INDUSTRIES LTD AIRCRAFT COMPONENTS AND CONNECTOR DIVISION 
GREAT CAMBRIDGE ROAD ENFIELD MIDDLESEX TEL: ENFIELD 5353 
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fabrications in Heat-resisting 
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Steel for the A IRCRAF 


DEVELOPMENT 
PRODUCTION 
AND REPAIR 

FACILITIES ARE 

OFFERED TO 

MANUFACTURERS 

OF GAS-TURBINE 

‘COMBUSTION 

COMPONENTS 

AND ANCILLARY 

EQUIPMENT) 


-FULLEDGE WORKS BURNLEY LANCS - ENGLAND 
Telephone: 312! 2 and 3203 Burnley (3 Lines) = = = Grams: ‘AIRCRAFT’ Burnley 
REPAIR DIVISION: Britannia Works, Queensgate, Burnley. Telephone: , 4102, 
"INDUSTRIAL FABRICATION DIVISION : Grosvenor St., Stoneyholme, Burnley. Telephone: 3184 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD RENFREW, ONTARIO, 


) 
» 
3 MOUNTED ON A SPECIAL 
RURNLEY AIRCRAFT PRODILCTS ITD 
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The aribou 


a 


‘i ' yi by = | Hevilland Aircraft of Canada as a civil transport for the world’s 
less accessible areas, the Caribou's outstanding STOL and load-carrying capabilities made 
‘it the choice/6f the United States Army for its close support aircraft requirements 
The first Caribou went into service with the United States Army in October of 1959. 


DOWNSVIEW ONTARIO 
14TH & ‘K' STS., N.W. 


WASHINGTON OFFICE: TOWER BLDG., 
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Catalogue Listing 4HS Series 

Hermetically sealed ‘HS’ switches 

are capable of long trouble-free life... 
perform vital touch-down duties... 
withstand the most stringent 
operation and climatic conditions. 


Catalogue Listing 11§M1-T 
Subminiature switches 

have a mechanical life of 

one million operations. 
Dimensions: 25/32” x 31/64” x }”. 


Catalogue Listing 1881 

Sealed subminiature ‘SE’ switches 

are ideal for the many aircraft 
applications requiring completely 
sealed switching elements and 
trouble-free operation ina 
temperature range of —65° to 180°F. 


Catalogue Listing 1EN1-6 

Completely sealed ‘EN’ switches 

are immune from changes in atmospheric 
conditions. The actuator mechanism 
operates through a seal that prevents 
entry of dust, moisture, or air into the 
switching chamber. The switch 

was designed to resist “icing up”. 


Catalogue Listing ‘4TU’ Series 

‘TL’ toggle switches 

are designed for use when dependable 
and long-lasting toggle operation 

is required. Effective sealing, 
integral terminals, and a high impact 
plastic case are among the attractive 
features of this range. 


Catalogue Listing 2HT1 

High temperature basic switches 

will operate satisfactorily ina 
temperature range of —50° to +1,000°F. 
The switches were designed for use on 
jet aircraft, on or near the afterburner. 


Catalogue Listing 1$X1-T 

This sub-subminiature switch 

weighs only 1/28 oz. and measures 

only $" x 2/10" x 4” yet it has an 
electrical capacity of 5 amps at 250V A.C. 


NOVEMBER 20, 1959 


Purpose-built for every airborne purpose 


Honeywell Micro Switches 


Viscount, Vanguard, Comet IV, 
NA.39—Honeywell micro switches 
are serving in the best of 

modern aeroplanes, and in other 
airborne vehicles. The switches 
illustrated here have been drawn 
from some of the many wide 


ranges at your disposal. 


Honeywell 
Fiat Quitohes 


WRITE OR SEND THE COUPON TODAY 
to Honeywell Controls Limited, 
Ruislip Road East, Greenford, 
Middlesex. WAXLOW 2333. 


Please send information on items 
ticked: 

Hermetically sealed ‘HS’ switches 
Subminiature switches 

Sealed subminiature ‘SE’ switches 
Completely sealed ‘EN’ switches 
‘TL’ toggle switches 

High temperature basic switches 
Sub-subminiature switches 


NAME 
COMPANY 
POSITION 


ADDRESS 


Expert engineering service available 
from ten offices in the United Kingdom 
and from offices in principal towns 
and cities throughout the world. 
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AVERY HARDOLL—A.W.E. COUPLINGS 


These compact units, 
manufactured under licence 
by Armstrong Whitworth 
Equipment, are available in 
a range of standard sizes 
for aircraft and guided 
missile fuel systems. 
Simplicity of design 

gives low pressure loss 


and ensures long life with 


minimum maintenance. 


ARMSTRONG WHITWORTH EQUIPMENT 


Hucclecote, Gloucester. Tel: Gloucester 67011 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. MEMBER OF HAWKER SIDDELEY AVIATION 
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FAMOUS FIRMS THROUGHOUT THE WORLD 
MANUFACTURE PRODUCTS DESIGNED 
UNITED AIRCRAFT CORPORATION 


Fifteen firms in seven countries, including some of the world’s most famous names in the 
aviation industry, are authorized to manufacture and sell various products designed by the 
four manufacturing divisions of United Aircraft Corporation. 


The four divisions and the firms with which they are associated are: 


* 


NORDEN 


* 


PRATT & WHITNEY AIRCRAFT 


SNECMA—France 

CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD.—Canada 
COMMONWEALTH AIRCRAFT CORPORATION PTY., LTD.—Australia 
MITSUBISHI HEAVY- INDUSTRIES, REORGANIZED, LTD.—Japan 


These firms are licensed or are negotiating to manufacture Pratt & 
Whitney Aircraft engines and parts. 


HAMILTON STANDARD 


DE HAVILLAND PROPELLERS, LTD.—England 
FIAT—Italy 

PLESSEY COMPANY, LTD.—England 
RATIER-FIGEAC, S.A.—France 

SUMITOMO METAL INDUSTRIES, LTD.—Japan 


These firms are licensed to make Hamilton Standard propellers or 
turbine equipment. 


SIKORSKY AIRCRAFT 


WESTLAND AIRCRAFT, LTD.—England 

SUD AVIATION, S.A.—France 

WESER-FLUGZEUGBAU G.m.b.H.—West Germany 

MITSUBISHI HEAVY- INDUSTRIES, REORGANIZED, LTD.—Japan 


These firms are authorized to manufacture various Sikorsky helicopters. 


NORDEN 


KETAY, LTD.—England 
PRECILEC S.A.—France 
These firms are authorized to make Norden products. 


i. 
UNITED AIRCRAFT EXPORT CORPORATION 


European Office: 3/6 Warwick House Street, London, SW1, England 


East Hartford, Connecticut 


| : 
Mag 
age 
a 
| 
2 
: 
IKORSKY 
4 E 
\ 
. 
ae 


NOVEMBER 20, 1959 15 THE AEROPLANE 
and ASTRONAUTICS 


FOLLAND AIRCRAFT LIMITED 
of HAMBLE 
invite applications for the following 


DESIGN OFFICE and TECHNICAL APPOINTMENTS 


for a very comprehensive and progressive programme of work connected with the new |GNAT ,TRAINER AIRCRAFT— 
further GNAT FIGHTER development, and other projects of immediate interest 


SENIOR DESIGN DRAUGHTSMEN 


with wide experience of aircraft structural and/or installation design work. 


AERODYNAMICISTS (INTERMEDIATE) 


for stability and control, performance and internal aerodynamics. Experience in this sphere essential and a Degree or 
equivalent qualifications desirable. 


STRESS ENGINEERS e STRUCTURAL TEST ENGINEERS 
Vacancies at all levels. H.N.C. or B.Sc. qualifications preferred. 
WEIGHTS ENGINEERS 
with experience of weight estimation and control. 
PROJECT ENGINEER (STRESS & AERODYNAMICS) 
A Graduate with specialised studies and experience in practice in this particular field required. 


ELECTRONICS ENGINEER 
experienced in Flight Test application of telemetry and strain gauging 


These vacancies are permanent, progressive and offer commensurate salaries, generous conditions of employment, 
superannuation, and excellent social and welfare facilities in a pleasant South Coast area. 


Applications to the Personnel Manager, FOLLAND AIRCRAFT LTD., Hamble, Hants. Tel.: Hamble 3371. 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT | 
LIMITED of COVENTRY 


require for their AIRCRAFT SERVICING SCHOOL 


EXPERIENCED AIRCRAFT INSTRUCTORS 


Applicants should have a sound engineering background, with current instructional experience in aircraft airframe systems. 


If ex-service, with not less than Instructional B.1 category. ¥ 


The facilities in the school are modern, the environment pleasant, a good salary is available for the right men, who should 
preferably be in the 35/40 age ee” and excellent amenities and pension schemes are provided. 


pply, please, first to the Personnel Manager, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED, Baginton, Coventry 


giving details of experience, etc. 


HAWKER AIRCRAFT LIMITED 4 
of KINGSTON-UPON-THAMES 


seek an 


AERODYNAMICIST 


A vacancy exists in the Project O‘fice for an experienced aerodynamicist with a background chiefly in the fields of stability 
and control and aerodynamic load estimation. The work will be mainly on the 


P1127 V.T.O.L. STRIKE AIRCRAFT 


now being built, although opportunities will occur for the successful candidate to gain more general experience in other 
aspects of aerodynamics on current and future projects. 


This appointment will be to the Monthly Staff at a salary commensurate with this resp ibility and qualifications and experience, 
with Hawker Siddeley Group Superannuation. If required, initial discussions will be arranged at Centres to suit applicants. 


Please write for application form to the Personnel Supervisor, 
HAWKER AIRCRAFT LIMITED, Kingston-Upon-Thames, Surrey. 


A. V. ROE & CO. LIMITED 
of KINGSTON 


A Design Office at Kingston, Surrey, working on an Air Launched Strategic Guided Missile urgently require : 


DESIGN DRAUGHTSMEN and INTERMEDIATE STRESSMEN 


with Aircraft and/or Guided Weapons experience, particularly on Structures. 
This is an Opportunity to join a compact team in new premises with every opportunity for further advancement. 
The office is located close to Kingston and Richmond Park. A Group Pension Scheme is operated. 


Applications should be made to: Chief Draughtsman, A. V. ROE & CO. LTD., Kingston Design Office, 
c/o Hawker Aircraft Ltd., Richmond Road, Kingston, Surrey. 
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exacts the utmost in performance 
from horse or aircraft. Fairey Power 
Controls bring these characteristics 
to the control of many of today’s 


outstanding aeroplanes. 


POWER CONTROLS 


Fairey Aviation is the largest 


manufacturer of Aircraft Power 


Controls in the world. 


FAIREY AVIATION LTD 
(Hydraulics Division) Hayes, Middiesex 


(A subsidiary of The Fairey Company Limited) 
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The Largest STOL Contender 


Among the strange word combinations that find their way into 
print and stay there, the four-letter word STOL seems assured of a 
lengthy life. It is curious to reflect how long it has taken to establish 
serious competition with the continuing trend towards ever-increasing 
wing-loadings and terrifying take-off distances for large transport 
aeroplanes. At last individual efforts, among which those of Scottish 
Aviation and the late David McIntyre rank high, are receiving the 
most valuable form of recognition, namely, practical utilization. 

To the number of aircraft with Short Take-off and Landing 
capability must be added the D.H. Canada Caribou, the largest of its 
kind in the World. Here is a machine that can utilize the green fields 
of the pioneer aviators, cruise at 180 m.p.h. and remain a delight to 
handle. 

The Caribou may yet give a new look to inter-city aviation. 


£5,000 for Muscle-power Flight 

On November |1 the President of the Royal Aeronautical Society 
received from Mr. Robert Graham, C.B.E., F.R.Ae.S., a founder 
member of MAPAC, a letter announcing that Mr. Henry Kremer, 
chairman and managing director of Microcell, Ltd., had offered a 
prize of £5,000 for the first successful flight of a man-powered aircraft, 
designed, built and flown by a Briton, such flight to take place within 
the British Commonwealth under conditions laid down by the Royal 
Aeronautical Society. Mr. Peter G. Masefield, president of the 
R.Ae.S., in acknowledging this most generous gift, has said that the 
Royal Aero Club will be invited to act as official observers. 

This splendid news vindicates the enthusiasm of those who gathered 
together at Cranfield three years ago for the meeting from which 
MAPAC stemmed. The inclusion of the Commonwealth is particu- 
larly to be welcomed. 

We hope that the committee of the Royal Aeronautical Society 
charged with drawing up the rules will have strong representation 
from the British Gliding Association. One can imagine without much 
difficulty a sailplane being kited off the ground in a strong wind and 
completing a circular mile without any special muscular effort at all! 


Fear of Collision 


This week we print a private pilot’s opinions about collision risks 
and air traffic control. If these opinions reflect, even in part, the views 
of the average private pilot, then the sooner they are put into print 
the better—if only so that they may be countered by those who are 
concerned with the movement of transport units in which upwards 
of 100 passengers are being carried. Only last week a case received 
considerable publicity in which passengers were frightened by the 
close appearance of a military machine during the approach to L.A.P. 

One or two of the arguments in this article will easily be tackled. 
For instance, “ quadrantal ” headings have been applicable for many 
years; and it is illogical to argue that there is no risk of collision 
because there have been few collisions—when the period concerned 
has been one in which air traffic control has, in fact, been in force. 

Publication of these views does not mean that we approve of them 
but even if like Voltaire we disapprove of what is said, like him we 
insist On our contributor’s right to be heard. 
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Matters of Moment 


History at Hull 


OLLOWING custom, an historical subject was chosen by 

Sir George Gardner, K.B.E.. C.B.. D.Sc.. Controller of 
Aircraft at the Ministry of Aviation, for his Cayley Memorial 
Lecture given before the Brough branch of the R.Ae.S. on 
November 11 at Hull.  Fittingly enough he chose to speak 
about the early history of the Royal Aircraft Establishment 
of which, until recently, he was Director—in the days when 
the R.A.E. was the Royal Aircraft Factory. 

It was, perhaps, only to be expected that one so well quali- 
fied to speak on this particular topic as Sir George would 
produce a masterly survey. His audience was, in fact, treated 
to a most comprehensive talk which was clearly the result 
of a good deal of painstaking research. It brought to light 
much that was new both in the way of detail of the R.A.E.’s 
chequered history and of the work of Col. J. E. Capper and 
Mervyn O'Gorman in laying the foundation of the Establish 
ment as we know it today. 

One cannot hope to do justice to such a full survey in a 
brief appreciation. Sulfice it to say that Sir George's written 
paper will prove to be a valuable and authoritative source of 
reference and an important contribution to the literature on 
this particular subject. 

In the lively discussion period that followed the lecture, 
Sir George expressed his conviction that despite the changes 
now being seen in the aircraft industry, the R.A.E. would con- 
tinue to do valuable work and to help the industry in all 
kinds of ways. Questioned about the widening gap between 
the time when a project is first designed and when it is 
engineered, he said that it must not be allowed to increase 
the 10-year cycle was too long. Sir George made the interesting 
point that aircraft designers in Russia do not try to strain 
“too far up the asymptote ~; instead of striving after 100 
perfection which necessitates a long time scale they aim at 
95", which can be achieved in a much shorter period. 

A vote of thanks to the distinguished lecturer was proposed 
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BROUGH VISITORS.—Sir 


George Gardner, controller of 
aircraft, M.o.A. (second from left), arriving at Brough to give 
the sixth Cayley Memorial lecture to the local R.Ae.S. Branch 
Left to right, Mr. Eric Turner, chairman of the Blackburn Group ; 
Sir George; Mr. N. E. Rowe; Rear Admiral A. S. Bolt, deputy 
controller (military aircraft) M.o.A.; and Capt. E.D. G. Lewin 


by Mr. H. J. Stieger, Sheriff of Hull, and the designer of the 
pre-War Monospar aeroplane. Major Oliver Stewart, Edito: 
of Aeronautics, seconded the vote of thanks. And to round 
off the proceedings Mr. N. E. Rowe, the Branch president and 
technical director of the Blackburn Group, made the customary 
presentation of a piece of silver in the form of a handsome 
salver, to Sir George.—F.T.M. 


New York-Moscow Negotiations 


OVERNMENT officials in Washington have. according to 

State Department sources (writes a correspondent), been 
pressing the Soviet Union to permit both countries to allow 
direct air services between New York and Moscow. Howeve 
these oiliciais state that the U.S.S.R. has never replicd to 
repeated U.S. invitations to negotiate a bilateral air pact despite 
reports made recently by Soviet officials that they are willing 
to start the service. 

It is assumed in Washington that, if and when an agreement 
is reached, Pan American Airways will be the American carrie! 
At present, P.A.A. is the only U.S. airline actually holding a 
permit from the C.A.B. to fly to Moscow from New York. The 
permit was granted to American Overseas Airlines, which was 
owned at that time by American Airlines and purchased by 
P.A.A. in 1950—one of the “ assets,” presumably, being the 
permit to fly to Russia. P.A.A. has already received technical 
approval from the Federal Aviation Agency. several pilots 
having been checked out on non-scheduled charter flights 
Boeing 707s or DC-8s would obviously be used and Aeroflot 
would use either Tu-104s or, more likely, turboprop Tu-114s 

Privately, high government aviation officials tn Washington 
sav that they believe that Russia is “ dragging its feet ~ relative 
to getting service started on a flight-for-flight basis because they 
do not yet have a sufficient number of long-haul aircraft to 
guarantee a regular service 

Pan American officials admit that they have no method of 
estimating the passenger and cargo potentials between the two 
cities and have no means of knowing whether a service between 
Moscow and New York would be profitable even on a weekly 
basis. 


Russian Reeords 


T is now clear that the Soviet Union ts going all out to capture 

every worth-while World record in aviation. To the absolute 
height record of 94,657 ft. by a “ T-431 ~ aircraft, and the load 
to-height record of one tonne to 67,112 ft., by a so-called “RV.” 
they recently added the absolute speed claim with a perform- 
ance of 1.493 m.ph. by Col. Gregory Mosolov in an “ E-66." 

We now hear that on October 29, a “201M” jet aircraft. 
manned by a crew of seven under B. Stepanov, reached an 
altitude of 42.666 ft. with a payload of 121.480 Ib. On the follow 
ing day, another crew. under Anatole Lipko. in a “ 103M ™ jet 
aircraft carrying 25 tons of “commercial” payload covered 


TACTICAL TRANSPORT.—Before leaving Hatfield on its 
tour of the Middle and Far East, the D.H. Canada Caribou 
was demonstrated before foreign and Commonwealth air 
attachés last week. In this view two military vehicles are being 
driven in through the electrically-operated rear loading doors 
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CARIBOU CLOSE-UP.—This 
dramatic air-to-air photo- 
graph of the D.H. C Caribou, 
taken during its visit to the 
U.K. last week, emphasizes 
the massive proportions of 
this largest STOL aeroplane 
Despite its short stay we 
were able to sample its virtues 
at Hatfield and a flight assess- 
ment appears on page 514 of 
this issue 


F 
ke 


621 miles at an average speed of 638 m.p.h. These flights were 
claimed by Moscow radio to capture World speed records with 
payloads of one. two, five, 10 and 15 tonnes or more 

There are several very curious features about these records 
Although they are presumably established for reasons of pres 
tive. both inside and outside the Soviet Union, nobody has 


been allowed to see anything of the aircraft responsible for 


them Ihe liberalism and publicity-conscious attitude now 
presented by the Russians towards their civil aircraft does not 
extend to military types. Technical security on these remains 


is absolute as in the darkest days of Stalin 
Even the F.A.I.. which is responsible for the homologation 
of all international records, is apparently being misled. It 1s 


quite probable that T-431." 103M." 201.” E-66,” etc., are 
no more than code designations for the record-breaking military 
types. and may indeed be merely radio call-signs or othe 


arbitrary labels 
Some of the different designations could apply to similar 

tvpes. In the latest claims, the “201M” and “103M ~ might 

well be the same aircraft, the specific performance conforming 

with what we know of the “ Bison ™ jet bombe This m 

four-jet type is believed to have been designed by a co 

led by Myasischev, which might account for the “ M ~ sufhx 


assive 


ective 


The $5-ton payload, alternatively, suggests the turboprop 

Speculation apart, there seems no reason to doubt the truth 
of the Russian claims, despite their lack of impartial verificatior 


by foreign observers particularly about the types used 
Hovercraft) Progress 
AST week future plans for further British hovercraft pro 
jects were in the news following some statements made by 
Mr. D. Hennessey. chairman of Hovercraft Development, Ltd., 
and deputy managing director of the N.R.D.( Some of the 
points he made are given below 
Specifications for operational hovercraft will be issued to 


industry soon. It is intended to develop several vehicles in 
parallel for different applications These craft should ente! 
service in two to five vears’ time \ wide range of companies 


will be given a chance to compete for contracts: to allow them 
to submit detailed proposals the research and development 
‘know-how “” of Hovercraft Development, Ltd.. will be made 
iV ul ible 

The field is so wide, said Mr. Hennessey, that many com- 
panies will be needed to develop different types The cost of 
developing hovercraft in the next few years will run into 
millions of pounds 

Some 150 inquiries about hovercraft have been received by 
the company These are being assessed and will lead to the 
specifications for operational craft, for service mainly in 
Commonwealth countries 

No more experimental hovercraft will be built, but a research 
programme with the S.R.N.-1 will be continued by Saunders-R oe 
on behalf of the N.R.D.C. and this company is also building 
and testing a series of models. Hovercraft Development, Ltd.. 
is movine its Osborne group from the Isle of Wight to a new 
site on the mainland 


Little information was available about the operational craft 
to be developed except that they would be of moderate size: 
1 40-ton vehicle with a 2-ft. hover height and a speed of 40 
to 60 knots might be typical 


Fare Reductions 


AST week-end B.E.A. announced the details of the fare 

reductions which, subject to Government approval, will be 
made after April 1 next year. These changes were among the 
few which were finally agreed at the IATA traffic conferences 
and were outlined in our issue of October 23 (p. 378). 

The new reduced fares—more than 400 of them shou!d 
help the Corporation and the other airlines concerned to fill 
in the troughs and to level the peaks of traffic movements as 
the first stage in a programme of overall fare reductions within 
Europe. They are being offered on carefully selected routes 
and at clearly defined times and are not, therefore. likely to 
be of very much value to the mass o1 year-round and pre 
ponderantly business travellers whose turn will, presumably, 
come later The idea is that of generating extra (primarily 
holiday) traffic at times when spare aircraft capacity is available 

Broadly, the plan is that of offering reduced day-time fares 
for all days of the week in April, May and early June, and 
on mid-week services during the summer. Week-end and mid- 
week fares on both day and night services are being cut for 
most flights between the U.K. and France, Greece, Italy. 
Portugal, Spain and parts of Austria and Germany. Athens, 
Lisbon and Moscow will have night flights for the first time at 
considerably reduced rates. The reductions vary between 2 
and 43 according to time, season and service, and it will 
be possible to fly to Paris by night services at a return rate 
of £9 19s. throughout the year and on any day 


\lec Dudley Page 


ING COMMANDER A. D. (° Bats”) Page whose death 
wis briefly recorded in last week's issue, was born on 
May 5. 1897, and educated at Dulwich College and Ipswich 
School. He studied at the Royal Academy of Arts from 1912 
to 1913, and in 1914 joined up as a trooper in the Essex 
Yeomanry. He transferred to the R.F.C. in November, 1917, 
after having been awarded the M.M. at the Battle of Arras 
earlier that year, and remained in the R.F.C. and R.A.F. until 
1925. He then returned to the stage. Five years later he came 
back to aviation and joined Brian Lewis and Co. as sales 
manager, remaining with them until 1935, when he joined 
Airwork at Heston 
In 1939 he was recalled to the R.A.F. and, for the whole of 
the War, he served as Fighter Controller in various Fighter 
Command Headquarters stations until his demobilization in 


1945. Thereafter he returned to Airwork and stayed with them 


iS aircraft sales manager until his death 
An exceedingly gentle person, unfailingly cheerful and kind, 
* Bats ” Page will be missed not only by his very wide circle of 


friends, but also by all wh 


O came into contact with him. 
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SEASLUG MOBILITY.—H.M.S. « Girdle Ness,"’ the Royal Navy’s weapons trials ship, 
receives a Seaslug from R.F.A. * Retainer,” fast replenishment vessel, at sea. 


FIVE IN SUCCESSION.—A fifth 
successful firing of the Black Knight re- 
entry research vehicle has been made 
at the Woomera range. During its flight, 
the Black Knight reached more than 
Mach 10 and attained a height of over 
450 miles; it landed close to the planned 
impact point. 


General Aviation News 


ORPHEUS 12 AIRBORNF.--The 
Bristol Siddeley Orpheus B.Orl2 flew for 
the first time on November 10 in a Sabre, 
which is being used as a flying test-bed. 


ROUND-THE-WORLD VULCAN,.— 
An Avro Vulcan B.1 of 617 Squadron, 
Bomber Command, returned to Scampton 
on November 8 after a 30,424-mile 
round-the-World flight, during which it 
took part in the opening ceremony for 


the new airport at Wellington, New 
Zealand. It returned via the U.S.; on 
its last stage from Goose Bay to 


Scampton it set up a coast-to-coast record 
of 2 hr. 49 min., reaching 710 m.p.h. 
at one time. The aircraft was under the 
command of A.V.M. J. G. Davis, A.O.C. 
of No. | Group, Bomber Command. 


JAPANESE STARFIGHTERS.—The 
Japanese National Defence Council has 
selected the Lockheed F-104 Starfighter 
as the future principal interceptor for its 
air self-defence forces. By the end of 
the 1965 fiscal year the Japanese will 
have 180 F-104C-J fighters and 20 
trainers. This is the third foreign order 
for Starfighters, which have already been 
chosen by the German and Canadian air 
forces. 


MIRAGE FLIGHT.— The Mirage IIIB 
prototype, which was exhibited statically 
at this year’s Paris Salon, made its initial 
flight at Melun Villaroche on October 20, 
in the hands of Cdr, Bigand. It is a two- 
seat operational trainer version of the 
Mach 2 Mirage fighter, which is to enter 
service with [Armée de l’Air next year. 


LUNIK communication 
with Lunik III has failed, according to 
Professor L. I. Sedov, possibly because 


of meteorite damage to the probe's 
“pressure hull.” The vehicle which 
photographed the hidden side of the 


Moon was last stated, on November 11, 
to be getting nearer the Earth on each 


successive orbit, due to the effect of the 
Sun's gravitation. Soviet scientists 
originally thought the probe might remain 
in space indefinitely, but April, 1960, is 
now given as the time when it will 
re-enter the Earth’s atmosphere and burn 
up. 

RUSSIAN ICBMS.—I1 is reported that 
Russia is test-firing ICBMs from Siberia 
into the Pacific Ocean north-east ot 
Hawaii. 

EIGHTH R.A.F. THOR.—The eighth 
Thor to be launched by an R.A.F. crew 
was successfully fired at Vandenberg 
AFB on November 12. 


RADIATION HAZARD. A_ newly 
discovered radiation hazard seems to 
make the question of manned flight in the 
Solar System “appear quite unrealistic 
for the time being, according to Com 
mander Malcolm Ross, the U.S. balloon 
ist attached to the Office of Naval 
Research. Unpredictable outbursts on the 
Sun which fill space with swarms of 
highly penetrating particles, he said, made 
the dangers of the Van Allen belts girdling 
the Earth seem pale by comparison. 


U.S. MISSILE BASES.—The 
is to close Vermont A.F.B. and disband 
three fighter squadrons as part of its 
policy to establish more missile bases 
Altogether. the Air Force intends to 
spend $150 million on work at ICBM 
hases. 

FAILURE? Professor Herman 
Oberth said in Innsbruck on November 
12 that Russia tried and failed to launch 
a manned rocket last year. 


It is similarly powered by a S.N.E.C.M.A. 
Atar 9 turbojet and an S.E.P.R. liquid 
rocket, and can carry a full load of 
armament and external stores. 


A BOOK TO GET “% # 


HE fourth annual edition of 

“The Aeroplane Pictorial 
Review " is now available and once 
again provides in pictorial form a 
comprehensive survey of aero- 
nautical events and __ technical 
developments that have been in the 
news during the past 12 months. 
More than 250 of the finest and 
most informative photographs that 
have appeared in THE AEROPLANE 
AND ASTRONAUTICS during 1959 
have been selected for inclusion 
in this most useful book. It can 
be obtained from all booksellers 
or bookstalls price 12s. 6d. or by 
post for 13s. 7d. from Temple 
Press Limited, Bowling Green 
Lane, London, E.C.1. 


FAST HELICOPTER.—The 
U.S. Navy's new Kaman 
HUK2-K all-weather heli- 
copter is powered by a 
1,100 s.h.p. T58 shaft 
turbine engine. Its clean 
lines suggest an exception- 
ally good cruising speed. 


SKYHAWK ORDER.— The US. Navy 
has awarded a $58.8 million contract to 
Douglas for further production of 
A4D-2N Skyhawk aircraft. Previous con 
tracts for A4D-2N have been worth 
approximately $173 million. 


OLYMPUS RELIABILITY.— Since the 
beginning of 1959 no unscheduled over 
haul has been necessary for the Bristol 
Siddeley Olympus 102 turbojets in R.A.F 
Vulcan bombers. 


NEW BELL.—A new model of the Bel! 
47 helicopter, the 47G-3, will be avail 
able next spring. Powered by a new 
Franklin turbo-supercharged engine, the 
6VS-335, this helicopter will hover at 
maximum gross weight at altitudes above 
16,000 ft. The engine is rated at 225 h.p 
from sea level to above 15,000 ft. 


HUSTLER CRASH.—A_ Convair 
Hustler supersonic dash bomber broke 
up in the air over Oklahoma on Novem 
ber 7. Three Hustlers have crashed and 


one exploded on the ground in under a 
year. 
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News in Pictures 


MEN AND EVENTS.—Top left, Mr. Henry Kremer, who has offered a £5,000 prize for a successful British manpower flight. 

Top right, on November 16, Lord Douglas received the log books of the first two D.H. Comet 4Bs for B.E.A. Centre left, 

the Avro Canada Avrocar for the U.S.A.F.; first details were given in THE AEROPLANE for May 1, 1953. Centre right, Gen. Mazer, 

president of Nord-Aviation, signs an agreement with the Hawker Siddeley Group for the servicing and manufacture of CT 41 

supersonic target drones ; with him is Mr. J. A. R. Kay, joint managing director of H.S. Aviation. Above left, a 400,000-Ib.- 

thrust Rocketdyne engine on test at Santa Susana. Above, a ‘space ferry’’ jointly proposed by the Hughes and Lockheed 
companies. Above right, a long-range Bomarc «B"’ launched at Cape Canaveral. 
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Commercial Aviation Affairs 


CAMBRIAN TO. CLL Cambrian 
Airways will reintroduce its Swansea- 
Channel Islands service next April. 


During the summer of 1960, a Sunday- 
only service will be operated by Cambrian 
between Cardiff-Bristol and Dinard, at a 
fare of £12 return. 

Provisional 


SEPTEMBER TRAFFIC, 


M.o.A. figures for U.K. airlines traffic 
in September on scheduled and LT. 
services indicate a total of 46.7 million 
short ton-miles, an increase of 22°, over 


September, 1958. Capacity increased by 


17 and overall load factor rose from 
63 to 66 
AIRTIME.—-A_ new monthly quick 


reference to air travel in Europe has been 
compiled by the publishers of the A 83C 
World Airways Guide and the 13 
European member-airlines of the A.R.B. 
Known as Airtime, the new publication 
is similar to the recently introduced 
Quick Reference section of the ABC. It 
contains information on over 2,000 direct 
and transfer flights between 1.050 prin- 
cipal European but is not a 


cities 
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BIGGER BEECH. —First 
photograph of the military 
version of the Model 65 
Queen Air,’ the L-23F. 
Developed from the 
earlier Seminole, or Twin 
Bonanza, the L-23F has 
two 340 b.h.p. Lycoming 
IGSO-480-A1A6_— engines 
and carries 6-7 persons. 


complete record of all European services. 
The first edition is valid for November: 
prices are 4s. per copy (4s. 6d. post paid) 
or £2 14s. a year from Thomas Skinner 
and Co. (Publishers), Ltd.. Gresham 
House, London, E.C.2. 


HELICOPTER A.T.C. study the 
problems of helicopter air traffic control 
in all kinds of weather and in high 
density air traffic, the F.A.A. is to con- 
duct an intensive series of tests, starting 
in December. An experimental A.T.C. 
centre will be set up in the New York 
area, and daily helicopter flights will be 


made between Philadelphia and New 
York, and between’ Bridgeport and 
Atlantic City 

EAST AFRICA GATCO. On 
November 24 a new East Africa Lodge 
of the Guild of At Traffic Control 
Officers is to be inaugurated. Lodges 
have already been formed in London, 


Birmingham, Manchester. Salisbury 
(Rhodesia) and Kano (Nigeria), and are 
in process of formation in the West of 


England and Malaya GATCO was 


tormed in 1982. 


LONDON-ROTTERDAM. — K.L.M 
opened its first direct London-Rotterdam 


link on November 2 with a twice-daily 
Viscount service (except Sundays). The 
service is the first by K.L.M. to 
Rotterdam since September, 1939. The 


new airport was opened three years ago 


ATRWAYS DEAL. The 
Australian and New Zealand Govern 
ments, through Qantas and TEAL respec 


tively, are to become joint owners of Fiji 
Airways, each with a S0°., holding 


SUPERSONIC SYNDICATE. 
B.O.A.C. has set up a Supersonic Trans 
port Syndicate, to inquire into conditions 
and requirements of air travel at super 
sonic speeds 


POLAR PLAN. B.O.A< has asked 
the C.A.B. for formal approval to 
operate an Arctic route between London 
and Los Angeles, for which it already 
has rights under the Bermuda Agreement 


Boeing 707s will be used to open the 
service in February, 1961 
SELCAL FOR’ EAST AFRICA. 


Selective calling (SeLCAL) equipment is 
now operational in East Africa from the 
Flight Information Centre at Nairobi 


PIEDMONT LOSS. DC-3. of 
Piedmont Airlines crashed in the Blue 
Ridge Mountains. Virginia, on October 
30, shortly before it was due to land at 
Charlottesville. There was one survivor 
out of 27 occupants 


ws About People 


P.S. TO M.o.A.— 

Mr. Geoffrey 

Rippon, Parlia- 

mentary Secretary 

to the Ministry 
of Aviation 


APPOINTMENT. Mr. 


BOEING 
Robert S. Mansfield has been appointed 
European public relations representative 
for Boeing Airplane Co. in succession to 


Mr. Percy Blackburn. who has resigned. 
Bob Mansfield (not related to Mr. Harold 
Mansfield. Boeing director of public 
relations) has been with this company for 
four years, in charge of the news bureau 
and more recently as P.R. manager of 
the Aero-Space Division. He will make 
his headquarters in London at the begin- 
ning of next year 


LA.S. PRESIDENT. Lt.-Gen. Donald 
L. Putt (U.S.A.F.. retd.) has been elected 
president of the Institute of the Aero- 
nautical Sciences for 1950. He is presi- 
dent of United Research Corporation of 


Menlo Park (Calif.), a newly formed 
subsidiary of United Aircraft Corpora- 
tion, which carries on research and 
development in the field of solid and 


liquid propellent rockets and advanced 
propulsion systems. He served 30 years 
in the U.S.A.F. and was Deputy Chiet 
of Staff for Development when he retired 


NEW P.R. COMPANY.—Mr. C. B 
Bailey-Watson, publicity manager of 
Bristol Siddeley Engines, Ltd., is giving 
up his appointment on December 31 to 
establish a new agency, Bailey-Watson 
and Associates, which will specialize in 
public relations for industrial companies 


MICROCELL APPOINTMENT.— 
Mr. Harold H. (° Timber”) Wood, 
formerly chief test pilot with Blackburn 
and General Aircraft, Ltd.. has joined 
the Microcell Group. He will be con- 
cerned with special sales liaison duties 


AIRSHIP HISTORY. Herbert 
Jenkins, Ltd., the publishers. have com- 
missioned Mr. Basil Clarke to produce 
a full history of airships. In addition 


FOLLAND DIRECTORS. 

Left to right, Mr. J. T. 

Lidbury (managing); Mr 

D. G. Brade; Mr. J. K 
Colley. 


to official sources of information, he is 
most anxious to make contact with mem 


bers of airship crews during the First 
World War and subsequently. He can 
be reached via Herbert Jenkins. Ltd.. 


3 Duke of York Street, London, S.W.! 
Another history of airships is, we believe. 
being planned by an American author 


FOLLAND BOARD. — Following the 
acquisition of Folland Aircraft, Ltd.. by 
the Hawker Siddeley Group, the con 
pany’s board has been reconstituted with 
Sir Roy Dobson as chairman, Mr. J. 1 
Lidbury as managing director, Mr. S. D 
Davies as technical director, Mr. D. G 
Brade as general manager and Sir Richard 
Atcherley as sales director. Other directors 
are Mr. J.A.R. Kay and Mr. J. K. Colley 
Mr. C. L. Hill, Mr. W. E. W. Petter. M1 
E. C. Lysaght. and Mr. C. E. Blunt have 
resigned from the board, but Mr. Pette: 
will be associated with Hawker Siddeley 
Aviation as a consultant 
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Aw Transport 


Stull the Same Mixture 


B feessae: who might have been hoping, in the firmer political 
situation, that something rather special might have been 
said by the Government spokesman at last week’s annual dinner 
of the British Independent Air Transport Association were 
inevitably disappointed. Once again the Association’s president 
offered a well-reasoned and eloquent case for the independents 
and once again the larger-than-ever audience listened to a fairly 
conventional and even cautious reply 

In fact 
responsibilities -only people as 
iviation business could have hoped for 
No Minister would dare 


and particularly so soon after a revision of ministerial 
optimistic as those in the 
i firm policy statement 


to take a stand and say “ we are going 


to do this or that™ unless he was certain that full agreement 
had been reached on all sides and that there was not a chance 
that he might have to eat his words. Revisions of air transport 
policy can still only come about when everyone concerned is 
in agreement, willingly or otherwise, about the proposed 


changes 
On this occasion the 
Sandys. pointed to the more 


Minister of Aviat 
obvious problems 


firmly in 


ion. Mr. Duncan 
facing the au 
favour of 
solving 
iuthorizing 
iurline licensing 
and “hinted” at 


imong the 


i policy ot 
these 
che ip fares 
regulations 


transport industry; came out 


bold” fare-cutting as a means o some of 


possibility of 


problems: spoke of the 
said that new 


shortly be int 


on cabotage routes 
ind methods 
the need for 
independent ai 

This policy of aiming fo 
formula which has 


panacea for all ills It 


would oduced: 


rationalization and = consolidation 
inspo businesses 

and larger units follows the 
been pressed on the aircraft industry as a 


may well be a sound policy in principle. 


fewe 


but it is useless to demand rationalization and co-ordination 
in a vacuum, or, in effect. to say. “ make vourselves into big. 
strong teams and then we will find some new and better work 


for you to do.” The offer of bigger and more secure contracts 
should automatically produce organizations of the size and kind 


needed to fulfil these contracts. Meanwhile there is no specific 


virtue in big organizations (which might be white elephants) 
ind certainly none so long as the available jobs can te 
done equally well (and often more efficiently) by smaller 
ganizations 

Nevertheless—-and just in case Mr. Sandys has some big 


obs to offer in the future—it might be a good idea for some 


of the more independent independents to prepare plans for 
practical groupings which could be set to work at the drop 
of a ministerial hat After all, Mr. Sandys did say, at the 
beginning of his speech, that he has had talks with many 
of these airlines and had come to the conclusion that not ali 


exactly the same things and 
want “independence “ if that meant a 

The main points made by Mr 
president of BIATA,. were 
independents, in the face of 


wanted that none appeared to 
free-for-all 

Eric Rylands, the 
that the strong 


restrictive 


retiring 
existence of the 
legislation since 1946 


LITTLE BROTHER.— 
This picture of the first 
Boeing 720 at roll-out 
on November 5 just 
reveals the extended 
wing leading edge be- 
tween the fuselage and 
inner pods. Theexten- 
sion reduces the 


effective t/c ratio and 


increases the normal 
cruising speed. Lead- 
ing edge flaps are fitted 
to the 720, which is 
8| ft. shorter than the 
707-120 
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was sufficient evidence of determination, ingenuity and enter- 
prise; that the Government had already publicly recognized 
the need for changes if the independents were to take a 


the developinent of British 


dignified and constructive ~ part in 
and of routes, and 


iviation; that the licensing of operators 
the provision for 
essential: that 
replaced by the designation of recognized independent rights; 
that operators, nationalized 


should be allowed to 


once decisions had been made 
manutact 
get on with the job without interference 

BIATA’s president outlined the proportion of present traffic 
independents (vehicle-ferry and freight, 43 
ational and charter, 


and 


or otherwise (aS Well as irers) 


carried by the 


trooping, 26 inter! scheduled services 


16°.,; inclusive tours, 6 Colonial Coach services, 6 and 
domestic services, 3°.), but pointed out that trooping and 
Colonial Coach opportunities were likely to diminish 


This was the 10th BIATA dint and there were nearly 350 
people present on November 11—including representatives 
from very nearly everyone connected, or likely to be connected, 


in any way with air transport alffairs.—H.A.1 


The Air-freight) Business 


ACCORDING to 


American Airlines more than 100 leading 
FA US. manufacture 


s are using air-freight in a substantial 
way and several large accounting businesses are now analysing 
facturers—-in other words, 
what proportion of different products 
esults, be moved by au 
freight in 1945 and was 
total marketing concept’ 
is the fact that it employs 


i staff of distribution consultants whose services are available 
to the manufacturers In 1958 A.A.’s freight. exoress and 
mail ton-mile total was 124.417,000—the highest figure for 
iny Operator except Pan American, and certainly the highest 
for any preponderantly domestic operator—and 1959 
American expects to exceed the 100 million ton-mile mark 


n freight alone 


All of which is encouraging—yet the total air-freight traffic 


n the U.S.A.. of which American probably handles about 
25 iccounts for less than one half of one per cent (O.5 
spelt out for greater effectiveness) of the total freight traffic 
Even uf only § of the totai domestic freight to be moved 1s 
‘airworthy in terms of the most optimistic technical 
prospects there is a lot of selling still to be done 


there might be a 
n al ess complication in terms of rates 
members. A free-for-all in the business might 
lead te though not of kind to damage the airline 
business as a whole, but it would also lead to much more 
rapid expansion 

In this connection a comment in BIATA’s annual report 
(see last week's p. 462) might be given prominence out 
of its overall context * Efforts to attract more freight 
continue to be thwarted by lack of flexibility,” the report says, 

particularly as ght rates 


‘ which have, in many 
cases, been forced up (presumably by inter-airline agreements) 


to levels which effectively prevent a successful, full-scale attack 
on the prospective market 


At this 


development 


IATA 


* chaos 


issue 


regards frei 


| 
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Allegheny Choose the Eland 


ALLEGHENY AIRLINES signed, on November 4, an agree- 
ment with Napier Engines Inc. covering the purchase of 
five Eland-engined Convair 540 conversions, with an option to 
buy 10 more. The five airframes will be supplied by Allegheny— 
which will buy them second-hand and will be converted in the 
U.S.A. under arrangements to be made by Napier. The first of 
the conversions should be in service by mid-1960. 

Napier have secured this contract in the face of considerable 
competition from the Allison Division of General Motors, which 
is offering a similar Convair conversion to the airlines. The 
British success follows Allegheny’s evaluation of an Eland- 
engined Convair 440 since the beginning of July, initially on its 
Pittsburgh-Atlantic City-Washington route and, since October 4, 
on its newly licensed no-reservation commuter service between 
Pittsburgh and Philadelphia, where it has already achieved 66° 
load factors in competition with T.W.A. Allegheny has achieved 
operating costs of 2.2 cents/available seat-mile with the 44-seat 
prototype, and expect costs of less than 1.5 cents with the 
$2-seat “ production models. 

The initial contract calls for 15 engines, at the rate of three 
per aircraft, and is the first confirmed sale of Eland-Convair 
conversions to an airline. 

Financial Footnote. The English Electric group has spent more 
than £5 million on Eland development and the Government an 
approximately similar sum. The basic British price of an Eland is 
about £38,000-£39,000, and a levy is payable to the Government on 
each Eland sold. American sales are subject to 124% import tax 
and shipping charges, making the engine considerably more expensive 
in America than the $91,000 Allison SOI. The Allison-Convair 
conversion, however, involves a new enlarged tail unit, which almost 
cancels out the price advantage of the engine. 


New Zealand Pick the Friendship 


EW ZEALAND NATIONAL AIRWAYS CORPORATION 

ordered four Fokker F-27s on November 10 and took 
an option on seven more. Thus ended one of the most bitter 
of recent sales campaigns involving British manufacturers, 
which reached its climax in New Zealand last month when 
both the Handley Page Dart Herald and Fokker Friendship 
were present on demonstration tours. The F-27s, which, 
according to Sir Leonard Isitt, have a 63%, British content, 
will be delivered in the second half of 1960. 

A fourth Viscount is also to be purchased by N.Z.N.AC., 
and will be a Type 807, for delivery in the latter part of 1961. 
Total cost of these orders is just under £2 million. 


More About the College 


N last week’s issue (p.461) some of the final plans, so far 

as these have been decided, for the new College of Air 
Training were outlined At a conference last week more 
information became available and, later, we give the detailed 
educational requirements for the applicants and a complete 
list of the board of governors. The first intake of pupils, 
incidentally, are being approved by B.O.A.C., which already 
has a long list of applicants, and inquiries are being addressed 
initially to the Corporation’s personnel officer at London 
Airport. Later the applications will be dealt with by the 
College authorities at Hamble, Hampshire. 

Provided that there are vacancies (the maximum capacity 
is for 250 pupils), that the students can pass the selection 
committee and offer an appropriate education standard, and 
that the whole cost of the course (some £4,800 with fees and 
maintenance) is paid, it may be possible for Commonwealth, 
Colonial and foreign students to enrol. No plans are being 
made to include a “ foreign” intake, but pupils in the present 
A.S.T. “pipeline” will complete their courses at Hamble. 
The engineering, navigation and radio courses given by A.S.T. 
will be taken over by Airwork, at their School at Perth 
(eneineering and navigation) and Bristol University (radio and 
radar). 

The College is taking over the A.S.T. facilities, and the 
site and buildings have been purchased by the two airline 
Corporations. The fleet will initially consist of Chipmunks 
and Oxfords, but consideration is being given to the purchase 
of some other more advanced equipment, with the possibility 
that a little basic jet training may be included towards the end 
of the courses; simulator training will also be included. 

A point to be remembered is that the College will not 
attempt to bring students up to airline standards of competence 
and experience; its primary object will be to turn out pupils 
who are good airline-pilot material with a wide and liberal 
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IN SERVICE.—The Convair 440 in service with Allegheny 
Airlines. Five more of these conversions have now been 
ordered by Allegheny. 


university-type education. The training for the basic licence 
and instrument rating will be almost incidental to an all-round 
educational effort. Hamble’s facilities and aerodrome (4,370-ft 
maximum grass run) will continue to be adequate for basic 
training, but when a heavy flying programme is involved (and 
to provide necessary experience of runway-type aerodromes) 
Hurn, Tangmere, or Lee-on-Solent may be used. 

The grants for pupils (covering fees and maintenance), in 
addition to the £1,000 to be provided by the Ministry of 
Aviation, will be paid as part of the normal educational 
assistance system and will be subject to a means test for 
parents or guardians. 

The educational requirements are as follows: 

In England and Wales cadets will be required to have passed in 
a minimum of five different subjects in the General Certificate ot 
Education, including mathematics, English and one science subject 
Two of the passes must be at advanced level. For Scottish 
candidates three passes in the higher grade of the Scottish Leaving 
Certificate (with two in the lower grade), or four higher-grade 
passes will be required. The requirements for mathematics, English 
and one science subject apply also to Scotland. Candidates wil! 
undergo a medical examination and intelligence and aptitude tests 
before being accepted and must possess high personal qualities. To 
be eligible for the Government grant, cadets must be British subjects 
from the U.K. and educated in the U.K. 

The Board of Governors consists of: Capt. J. W. G. James. 
O.B.E., A.F.R.Ae.S., M.Inst.T., flight and communica- 
tions director, B.E.A. (chairman): T. H. Farnsworth, 
A.F.R.Ae.S., M.S.L.A.E., chief of operations, B.O.A.C. 
(deputy chairman); Dr. K. G. Bergin, M.A., M.D... DP.H., 

Ae.S., director of personnel and medical services, B.0.A.C.; 
Capt. W. B. Houston, A.F.R.Ae.S., training manager, flight opera- 
tions, B.O.A.C.; R. A. Spencer, chief accountant, B. A.; J. Vivian, 
D.S.O., D.F.C., F.1.N., A.C.L.S., personnel and training manager, 
flight operations, B.E.A.; G. V. Hole, Under-Secretary, Ministry 
of Aviation; J. H. Brook, C.M.G., Assistant Secretary, Further 
Education Branch, Ministry of Education; and R. M. Marsh, M.A.. 
Chief Education Officer. Hampshire County Council. Assessor 
Dr. J. G. Strachan, Ph.D., H.M. Chief Inspector for Further 
Education, Scotland. Principal: Air Marshal Sir Hugh Walmsley. 


Pilot Training in Holland 


LANS to open the College of Air Training at Hamble next 

May (see above and our previous issue) are a reminder that 
the Netherlands has had, since April, 1946, a school exclusively 
devoted to the training of commercial airline pilots. Since 
the Dutch Government's Rijksluchtvaartschool (Civil Flying 
School) opened—thanks largely to the initiative of Dr. Albert 
Plesman--it has trained more than 400 pilots to commercial 
pilot licence standard. The great majority of these pilots have 
joined K.L.M., with a few others going to Garuda Indonesian 
Airways, Air Austria and elsewhere. 

The course at the RLS lasts 24 years and includes 1,400 hours 
of theoretical training and more than 300 hours in the air 
Students are expected to pass the theoretical examinations for 
their senior commercial pilot's licence and airline pilot's licence, 
as well as the practical examination for a commercial pilot's 
licence which allows them to command twin-engine aircraft 
up to 12,500 Ib. in weight. 

At the new RLS premises at Eelde, near Groningen, opened 
in May, 1957, accommodation is provided for 120 students 
As part of a re-equipment programme designed to reduce flying 
training hours and maintenance costs, the RLS is replacing 
its 46 Tiger Moths, Harvards and Saab 91A Safirs with 18 
of the newer Saab 91Ds. The first five of these Safirs were 
delivered on October 16. Multi-engined training is done with 
12 Beech 18s. 
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Only the VANGUARD 
has this proved flexibility 


AIRLINE OPERATORS are invited to look carefully at 
this diagram and graph, and then compare the 
Vanguard’s flexibility with their own experience of ALTITUDE 
short haul operation on high-density routes. > FEET 
It is easy to see that this remarkable aircraft can — 25,000 
be routed at altitudes of from 5,000 ft to 25,000 ft ‘ TRIP cost; | 
and above, with practically no penalties in opera- 832$ 
ting costs or speed. al 20,000. 
The difference in direct cost between a 500-mile 
sector flown at 10,000 ft and one flown at an 827$ ‘ 
optimum of 20,000 ft is only $44 per trip. A cruising 1 gig : 15,000 
speed of over 400 m.p.h. is available between the 840$ 
height bands of 5,000 ft and 30,000 ft., so that : H 
schedules can be maintained irrespective of route- | 10,000 
ing instructions. : : 
871$ 
5,000 
ALTITUDE FEET 60% LOAD FACTOR 
SPEED CAN BE 500 MILES— 
20,000 MAINTAINED WHATEVER 


| THE ALTITUDE ROUTEING 
10,000 INSTRUCTIONS 
LOW LEVEL ROUTEING IMPOSES NO FINANCIAL 


0 STRAIN WITH THE VANGUARD 
340 380 420 460 CRUISE AIRSPEED-MP.H. 


Of all the airliners 425 m.p.h. cruising e Freight capacity 7/8 tons at normal 
—— densities e Full routeing and A.T.C. flexibility e Can use 
only the Vanguard normal existing airfields e Quick turn-round e No airfield 


noise problems e Ten years’ unique Vickers/Rolls-Royce 


has all these features turbo-prop experience . . . And it is ‘Viscount’ quiet. 


VICKERS 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


@ The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY 
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Power for de-icing 
provided by Rotax on 


AMBASSADOR GULFSTREAM 
ARGOSY HERALD 
BEVERLEY HERMES 
BRITANNIA ROTODYNE 
CONVAIR VANGUARD 
FRIENDSHIP VICTOR 
GANNET VISCOUNT 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (ELGar 7777). 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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Dry Martinis and Wet Take-offs 


ET another South American airline is about to step on to 

the jet bandwagon. Varig, the big Brazilian carrier operat- 
ing local and international services with Convairs and Con- 
stellations, received recently its first jet--an S.A. Caravelle 
and took it round on a show-the-flag junket of the countries 
it would be serving once it gets under way (which won't be 
for some months yet). Varig will be flying their Caravelles up 
and down the American continent, linking points in the U.S.A 
with southern places of interest like Montevideo, Buenos Aires 
and, perhaps, Bariloche. The Caravelle made one significant 
stop in Buenos Aires, home of the grey-blue Comets of Aero- 
lineas Argentinas—-up to now the only South American carrier 
Operating on a whoosh basis 

For the time being, and particularly taking into consideration 
the inevitability of eventual competition from Pan Am, Panagra 
and Braniff with their king-size jets, the South American carriers 
are sticking to the smaller aircraft like the Caravelle and Comet: 
Argentina’s Transcontinental have on option four 880s from 
General Dynamics’ Convair Division, but whether or not this 
option will be confirmed depends on how things go for Trans- 
continental 

This airline, at present operating Super-H Connies between 
Buenos Aires and New York, with a ticket-poo] arrangement 
with REAL Aerovias Brazil wearing the H-line this 
season), have decided to go all turboprop and have bought 
two Type 308 Britannias from Bristol; the rapid availability of 
these aircraft stems from the fact that they were originally lined 
up for an American carrier Only Vickers Viscounts are at 
present representing the turboprop school of thought in the 
southernmost part of the continent, although, farther north, 
Cubana have been flying Britannias with some success (when 
not engaged in ferrying Mr. Castro back and forth). A good 
deal of comment has been caused by the fact of Transcon- 
tinental’s rapid replacement of three new aircraft less than two 
years after their entry into service and T.C. do not have the 
kind of financial reserves to amortize expensive equipment that 
fast. However, no doubt they feel that the added attraction of 
“yet flying will produce high seat load-factors and roll the 
shekels into the coffers No? 

Regarding the fare-structure picture —which, as has been men 
tioned before, approximates in South America more to the 
Heuse That Picasso Built than to a structure—Transcontinental 
have for some time operated a curious switch on IATA’s views: 
they charge IATA tourist fares for their current Super-Hs. but 
have fewer pitched slightly wider apart. and a bar for 
passengers to hold up It seems that they intend to wear their 


(aiso 


seats 


rue with a difference in the Britannias. too, because they have 
asked Bristol to reduce the standard 132-seat layout to 100 and 
put in a bar in the space left over 


Curiously enough, Trans- 


continental do not make much publicity out of the more com- 
fortable accommodation they offer Nor have they, as yet, said 
anything in the papers about their new aircraft. Some people, 
of course, are notoriously diffident 

In Lima. Peru. an argument is waxing and waning between 
Lovers of Nature and Pursuers of the Endless Quest for Speed, 
because the Peruvians want to build a new airfield of such a 
nature, location and size as to permit large jets to land without 
colliding with the Andes (a proceeding frowned upon by 
insurance companies). The new field, near Lima’s seaport of 
E! Callao, is to be financed by the sale of the grounds on which 
the present Limatambo field is located. These grounds are near 
downtown Lima and would fetch a good price, but President 
Beltran of Peru apparently wishes to commune with nature 
at any price, because he emphatically favours holding the 
evacuated dand to build some enormous public gardens. The 
people in charge of the airfield construction have replied that 
that is all very well, but, unless al] the land is sold up, no money 
will be available for the new airfield and thus the old one 
will not be torn down--which is a bit of a dilemma. 

Meanwhile nothing yet has been officially said concerning the 
crash of Aerolineas’ Comet 4 in Paraguay, although no reason- 
able doubt exists any more but that it was due to a pilot's 
error. In fact this was publicly asserted by Guillermo Ruzo, 
general manager of another Argentine carrier, A.L.A., or Aero- 
transportes del Litoral Argentino. Ruzo said: “ The accident 

was a pilot’s mistake the reported altimeter failure 

has been dismissed even by Aerolineas. The captain brought 
his ship down in conditions which were definitely inferior to 
the minimum, and to make matters worse his approach was 
conducted on a path exactly opposite to that normally estab- 
lished for that field (Presidente Stroessner, Asuncién).” Ruzo 
criticized the management of Aerolineas and alleged that when 
Llense (the captain) took off on his last trip he had already 
exceeded the maximum number of hours per month, which is 
85; he had flown 109 hr. 10 min., and 288 hours in the previous 
90 days 

In fact. the Argentine State carrier could well be excused 
for mournfully crooning “ Nobody Loves Me.” Commodore 
J. J. Giiiraldes, the president and the power behind the Comets, 
resigned after a precipitated by the Lucero del Alba 
and the personnel strike which followed closely after. 
The new president, Brigadier Moragues, appears to be less con- 
vinced that all private airlines are scum and there are signs 
of a rapprochement between Aerolineas and the privateers, but 
the latter are still trying to get the State line split up and sold 
to them--a procedure which is okay with the country’s present 
Economic Czar. Alvaro Alsogaray, although nokay with the 
Senate and Chamber of Deputies There, for the moment, 
matters rest—FeEDERICO B. KIRBUS 


Crisis 
crash 


SOUTH AMERICA BOUND.—The first of two Britannia 308s for Transcontinental S.A. was to leave Filton for New 
York this week, and is scheduled to start operation between Buenos Aires and New York on November 17. 
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The Fighting Services 


Auxiliary Naval-Air Units 
HREE new units, to be known as Maritime Headquarters 
Units, are shortly to be formed in the R.Aux.A.F. Their 
task will be to provide support for the R.A.F. component of 
the joint Naval/Air Maritime Headquarters at Northwood, 
Pitreavie (near Edinburgh) and Plymouth. Each new unit will 
be associated with one of these headquarters. 

Controlled by Coastal Command, their main work will be on 
communications between headquarters in the United Kingdom 
and other NATO establishments in Europe. In addition, some 
of the Auxiliary personnel will be employed in operations 
rooms on the control of maritime aircraft. 

No, | Maritime Headquarters Unit will be attached to Head- 
quarters, Coastal Command, at R.A.F. Northwood, and No. 2 
(City of Edinburgh) Maritime Headquarters Unit is being 
formed in place of No. 3603 (City of Edinburgh) Fighter 
Control Unit, which is to be disbanded. No. 3 (County of 
Devon) Maritime Headquarters Unit will work under Head- 
quarters, No. 19 Group at Plymouth. 


Air Support Group 


SPECIALIST tactical air transport group is to be established 

within the R.A.F. Transport Command early in the New 
Year to handle the air support requirements of the Army, in 
particular the tactical movement of its Strategic Reserve. To 
be commanded by an officer of Air Vice-Marshal rank, this new 
formation is to use the name of No. 38 Group, the well-known 
Second World War airborne force. 

The Headquarters of the Group will be set up at R.A.F. 
Upavon, which is in the Salisbury Plain area close to the 
Headquarters of Transport Command and of the Army Strategic 
Reserve. A number of the Group’s staff posts will be filled 
by Army ollicers, including a specialist commander with whom 
Army formations can deal directly on all air transport problems. 
If required, oflicers of No. 38 Group will be available to assist 
Commanders-in-Chief overseas to control major technical trans- 
port operations in their theatre. 

No. 38 Group will have a force of tactical and short-range 
aircratt available for its operations, which will expand as new 
types come more into service. The build-up of the Britannia 
force in the strategic element of Transport Command will slowly 
release more Hastings and Beverleys for the tactical réle. The 
single-engined Pioneers and Twin Pioneers together with heli- 
copters and, in due course, Armstrong Whitworth A.W. 660 
transports, will also come under the control of the Group. 

As recorded in our previous issue, the Joint Experimental 
Helicopter Unit at Middle Wallop is to be disbanded at the end 
of this year and its helicopters handed over to Transport Com- 
mand. A new helicopter squadron will then be formed under 
No. 38 Group's control. 

There is also to be a substantial increase in inter-Command 
and inter-Service air mobility and transport support exercises. 
The overall policy and planning of the tactical element, particu- 
larly its integration with the strategic force for major reinforce- 
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ment operations and exercises will remain vested in the C.-in-C., 
Transport Command. The Commander-in-Chief remains 
responsible for all transport forces based in the United Kingdom 
and for the conversion training of all transport crews employed 
in Overseas commands and, through an Examining Unit, main- 
tains the standard of training of transport crews in all theatres. 

As Inspector of Air Transport Services, the Commander-in- 
Chief is also responsible for inspecting and maintaining overseas 
Service routes, and for advising overseas Commands on al! 
aspects of air transport operations. 

The original No. 38 Group was formed in October, 1943, but 
its history gees back to June, 1940, when the Central Landing 
Establishment was established to study the equipping and train 
ing of an airborne force. No. 38 Group trained its own aircrew 
and glider pilots, and was responsible for servicing, equipment, 
parachute training, airborne divisions and landing troops. In 
July, 1945, the Group was transferred to Transport Command 
and was disbanded in February, 1951. 


Stars and Constellations 


LL Transport Command Comet 2s and Britannia C.ls. at 

R.A.F. Lyneham are to be named after stars and constella- 
tions. Proposed by the station commander, Gp. Capt. R. E 
Craven, this idea has been approved by the A.O.C.-in-C., 
Transport Command, Air Marshal Sir Denis H. Barnett 

The Britannias of No. 99 Squadron (Wg. Cdr. W. E. F. Gray), 
and a second Britannia squadron to form in the near future, 
will be named after the stars Acrux, Adhara, Aldebaran, 
Alphard, Altair, Antares, Atria, Arcturus, Argus, Avior, 
Bellatrix, Canopus, Capella, Deneboia, Hadar, Polaris, Procyon, 
Regulus, Rigel, Schedar, Sirius, Spica and Vega. 

No. 216 Squadron (Wg. Cdr. R. G. Churcher) Comets will 
take the names of the constellations Aquila, Cepheus, Columba, 
Corvus, Cygnus, Orion, Pegasus, Perseus, Sagittarius and 
Taurus. The names will be painted in black on either side of 
the nose of each transport. 


R.A.F. Appointments 


HE ize are among recent Royal Air Force appoint- 
ments: 

Air Ministry: Gp. Capt. D. H. Lee, C.B.E., D.F.C., to the 
Department of the Air Member of Supply and Organisation 
We. Cdr. J. A. Brignell, O.B.E., D.F.C., M.A., with the acting rank 
of Gp. Capt., and Wg. Cdr. C. M. Fell both to the Department of 
the Chief of the Air Staff 

Bomber Command: Weg. Cdr. G. Hampton, O.B.E., D.F.C., to 
R.A.F. Honington in charge of operations; Wg. Cdr. C. S. Thomas, 
M.B.E., to R.A.F. Wittering as senior technical officer; Sqn. Ldr. 
D. D. Thompson, O.B.E., to Headquarters for technical staff duties, 
with the acting rank of Wg. Cdr.: Sqn. Ldr. C. W. Clark to 
R.A.F. Gaydon to command the administrative wing with the acting 
rank of Weg. Cdr. 

Coastal Command: Gp. Capt. J. H. Greswell, D.S.O., O.B.E.., 
D.F.C., to Headquarters for planning duties; Sqn. Ldr. J. A. Moss. 
D.F.C., to Headquarters No. 18 Group to command the training 
wing, with the acting rank of Wg. Cdr. 

Transport Command: Sgn. Ldr. H. D. Archer, D.F.C., to R.A.F. 
Colerne to command No. 24 Squadron, with the acting rank of 
We. Cdr. 

Technical Training Command: Weg. Cdr. R. J. Palmer. M.B-E.. 
to R.A.F. Halton to command No. | Wing at No. 1 School of 
Technical Training. 


Hastings of Transport Command 
taking part in a parachute drop 
of the 16th Independent Para- 
chute Brigade Group. The 
number of these transports 
available for Army tactical air 
support will increase with the 
build-up of the Britannia force 
in the strategic element of 
the Command. 


Photograph copyright 
“The Aeroplane and Astronautics” 
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Standardisation 


is the 


essence of economy 


The basic Gnome H1000 engine is easily interchangeable 


in eight different British and American helicopters. 


The use of a single standard of engine in a large number 


of applications provides maximum economy by reducing 


spares holdings, facilitating maintenance and simplifying 


inter-service logistics. 


Whirlwind Sikorsky $-61, $-62, $-63 & HSS-2 


Vertol 107 Kaman HU2K-1 


P.531 


DE HAVILLAND 


THE 


G O 1000 H.P. Shaft Turbine Engine 


The de Havilland Engine Company Limited, Leavesden, Hertfordshire 
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pre-loaded ball screws, efficient, 


RECIRCULATING BALLS 


PRECISION GROUND 


BALL RETURN TUBE 


WIPER SEAL 


/ 
BALL NUT 


/ 
PRELOAD ADJUSTING SHIM 


SCREW THREADS 


7 
/ 


/ 
BALL NUT 


SECURING BOLT 


ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90°,, 
ture range of 


Engines Limited produce Beaver* pre- 


and they can operate within a tempera- 
52°C to 400° C without lubrication, and up 
to 170° C when lubricated. 

Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power re- 
quired for actuation by as much as 80°,, when converting 
rotary drive into linear output or force input into torque 
output. By eliminating backlash, with pre-loading, they 
give precise control over very small increments of motion 
and a high response frequency. And when compared to 
conventional screw mechanisms, they provide a predictable 
operating life which is much longer, require much less main- 
tenance and give more trouble-free operation, 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of 
each specification. And each unit is specially designed for 
its particular application. Beaver ball serews are made 


automatically reversible or with controlled “‘no-back,” with 
multiple or single circuits. Beaver pre-loaded ball screws 
have been proved as the most efficient method of convert- 
ing rotary into linear thrust in over 2,700 engineering 
applications in many branches of industry. They have been 
designed already with rated operating load capacities of 
370,000 Ib (825,000 Ib maximum static load) but the maxi- 
mum potential operating load is, in most cases, limited only 
by the requirement. 


Bristo! Siddeley Beaver ball splines boon de- 
veloped to eliminate the disadvantages of conventional 
| Splines. The designs are very effective in minimising friv 

tion, particularly when high torsional and bending loads 


are imposed during linear movement. 


* Complete technical and manufacturing co-operation with Beaver 
Precision Products Inc., Detroit. 

For farther information please write to. J. B. Starky, Sales 
Manager Products Division), Bristol Siddeley 
Engines Limited, PO Box 17, Coventry, England. 


(Beaver 


BRISTOL SIDDELEY ENGINES LIMITED 
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kurope’s Largest Transport 


isked 


WO questions which are often when the Vickers 
VC10 1s discussed are: how did an aeroplane designed for 
medium ranges turn, almost overnight, into one suitable for 
North Atlantic operation: and why did Vickers choose the rear 
engined layout? As the answers to these questions contain the 
clues to the VCIO’s unique characteristics, they make a useful 
starting point for this description 
To put the choice of rear-mounted engines in perspective, 
it is necessary to go back to the middle of 1956, when some 
design work was being done on a project known locally as 
the Vanjet. This was, broadly, a short-haul turbojet transport 
with a Vanguard fuselage, to meet the B.E.A. jet requirement: 
it was also offered to T.C.A. when the DC-9 threatened to alter 
that company’s original decision to order the Vanguard 
Vickers’ project team was already thinking in terms of fuselage 
mounted engines, rather than underwing pods or buried instal- 
lations, and this preference led to the choice of a three-engined 
layout as the optimum powerplant arrangement for the Vanjet 
The Vanjet was not, in the event, sold either to B.E.A. or 
r.C.A.. but it was the basis of Vickers’ proposals to B.O.A.C.. 
in 1956, for a new aircraft with a range of 1.500-2,500 miles 
The discussions which then began between Vickers and the 
Corporation led, by the spring of 1957, to the development of 


THE REAR-ENGINE LAYOUT 


Summary of Advantages 
Aerodynamic 
| Clean wing has better high Mach number characteristics 
| Allows use of full-span leading-edge high-lift devices and 
trailing-edge for high lift at low speeds 
Nacelles at rear act as additional horizontal tail area 
Reduced asymmetric thrust effects need smaller vertical tai! area 
Reduced stability and contro! problems due to reduced asymmetric thrust 
with engine out 
Lower approach and landing speeds and distances 
Better airfield performance, increased payload and better economics 
Safety 
Engines less vulnerable in wheels-up landing—lower repair cost 
Better ditching characteristics 
No fuel tanks, fuel lines or passengers in turbine disc failure cones 
| Much reduced fire risk in wheels-up landing 
| Reduced engine ingestion of debris and reduced pavement blast problems 
| Handling 
Simpler and safer handling with asymmetric thrust 
} No ground/pod clearance problem on approach 
Negligible drag penalties of offset trim in crit 
cases 
Increased confidence and safety resultin 
during take-off and landing 
Better engine intake airflow characteristics 
Passenger Aspects 
| Greatly reduced cabin noise 
Large part of the fuselage ahead of the wing giving better passenger field 
of view 


nincerrupted 


engine-out 


g from better performance margins 


Structural 
Abolition of heavy local transient wing loads at engine attachment points 
Reduced engine mounting structure problems 
Reduced engine noise and blast damage to structure 

Maintenance 
Compact powerplant area reduces n 

maintenance time 

Main systems in fuselage with better common access-points 
Shorter and less complex service ducting for easier maintenance 
Simple engine change using minimum of specialized equipment 


umber of access points and hence 


Reduced hazard to maintenance personnel when engines running 
Loading 
Fundamentally wide C.G. range gives simpler loading for multi-class 


configu 


1ons 


the first version of the VC10, designed for operation on the 
so-called Empire routes to Africa, Australia and the Far East 
This needed a range of considerably more than 2,500 miles, 
associated with a large payload—about 35,000 Ib., with some 
reduction accepted on such “tough” stages as London-Kano 
and Karachi-Singapore. Outstandingly good airfield pertor- 
mance was required to get these payloads out of the small, 
hot and high airfields along the Empire routes 

When the design “ grew ” from three-engined to four-engined 
to match the growth in size, the airfield performance became 
of overriding importance. And rear-engine design studies 
showed that the absolutely clean, uncomplicated wing would 
play a vital part in achieving that performance. 

Many other advantages can be adduced for rear-mounted 
engines, and after two years of development the Vickers’ design 
team is now more than ever convinced that the position is 
right. from every point of view, and it is, automatically, the 
starting point for any new transport design studies which the 
company makes. There is also evidence, Vickers claim, of a 
growing swing in airline opinion in favour of the rear-mounted 
engine The Vickers case for rear-mounting is summarized 
on this page 

When B.O.A.C. announced, in May, 1957, that it had decided 
to enter into negotiations with Vickers for a fleet of 35 VC10s, 
the aircraft had a weight of 247.000 |b., a maximum payload of 
38.000 Ib. (of which 30,000 Ib. could be carried between Karachi 
and Singapore), and was powered by four 16,500-Ilb. Rolls- 
Royce RCo.10 by-pass turbojets. The weight later increased 
to 260,000 Ib. when it was decided to enlarge the fuselage 
diameter by 12 inches to improve the comfort of six-abreast 
seating 

The size of this aircraft was dictated, not by the amount of 
fuel to be carried. but by the wing area needed to obtain the 
field performance with the specified payloads. The 31°-swept 
wing actually had space-potential for 120,000 Ib. of fuel, 
although no more than 107,000 lb. was needed for any of the 
Empire stages. This gives the clue to the Atlantic-capability 
stretching of the VC1O0; the difference between capacity avail- 
able and capacity required for the Atlantic was so small as 
to make the stretch possible. by a small increase in wing area 
and thickness, without effect on the middle-range 
performance 

In detail. the modificlktions proposed— and accepted by 
B.O.A.C. before the end of 1957--were: an increase In wing 
sweepback of 14° to 324°; an increase in wing area of 70 sq. ft. 
to 2.800 sq. ft. and in wing span of 2 ft. 6 in. to 140 ft.; an 
increase in aspect ratio from 6.93 to 7; and an increase of 
16,000 Ib. in fuel capacity 

For Atlantic operation, the VC10 weight increased to 
299.000 Ib. and by this time the project was based on the 
18.500-Ib. s.t. Conway RCo.1S engines. The increased power 
largely balanced out the take-off weight: but, in 
any case. long runways are already available at the major 
Atlantic terminals. On the Empire routes, where the full fuel 
load need not be carried. the airfield performance Is in no way 
impaired and there is virtually no economic penalty—at ranges 


adverse 


increased 


over 1,000 miles or so, the cost curve is almost a straight line. 
B.O.A.C 
14, 1958. with an option to buy a further 20. The 


finally signed the contract for 35 VC10s on January 
1958/59 
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VC10 Flight-deck Layout 


1, Captain's seat; 2, Pilots’ control pedestal; 
3, 2nd Pilot's seat; 4, Engineer's seat; 
Supernumerary’s seat; 6, Navigator's 
seat; 7, Navigator's table; 8, Console and 
stowages; 9, Wardrobe—teleprinter at base 
hats above; 10, Side console (port and 
starboard); 11, Crew toilet; 12, Electric 

aistribution panel; 13, Cabin services ducting 
and Engineer's stowage area; 14, Engineer's 


table; 15, Engineer's throttles: 16, Eyebrow 
| windows (port and starboard); 17, ose- 
j wheel steering (port and starboard); 18, 
j , Cloud warning (port and starboard); 19, 
: Engine fire control panel; 20, DV emer- 
; gency window (port and starboard); 21, 

4 Sextant position in roof 


B.O.A.C. Annual Report and Accounts show that the con- 
tractual commitment in respect of future capital expenditure 
on the VC10 is £89.3 million—a figure which has now risen to 
£95 million including spares and associated ground equipment. 


Aerodynamic Considerations 


As already explained, the clean wing is the key to the VC10's 
performance, and the rest of the design follows almost inevit- 
ably once the location of engines has been decided. The 
importance of the uncluttered wing can best be appreciated 
from the fact that, on a typical podded transport, some 20°, 
of the total area is rendered ineffective so far as leading-edge 
and trailing-edge flaps are concerned. Without pods, maximum 
effective use can be made of the leading- and trailing-edges to 
improve the low-speed characteristics, while there is also general 
freedom of design without the complication of drag-producing 
pylon-wing intersections to be considered. 

Slats were chosen as the most effective leading-edge device 
for the VC10, and are full-span, in four portions on each side, 
operating simultaneously with the large (30°, chord) Fowler- 
type flaps. The latter are in five sections each side and have 
three positions--20° for take-off, 35° for 
approach and 45° for landing. 

Development of the wing section for 
the best long-range cruise economy has 
been one of the major design tasks on 
the VC10. The section is designed to 
maintain an entirely subsonic flow distri- 
bution in cruise conditions, at Mach 0.84, 
and much’ wind-tunnel testing was 
necessary to determine correct 
camber along the wing. At the wing root 
the camber is negative, and there are four 
changes along the wing as the camber 
becomes progressively more positive. 

The extent to which Vickers have been 
successful in delaying the drag rise with 
this wing is shown on an accompanying 
diagram. In round figures, the cost- 
economy cruising speed is improved by 
about Mach 0.03 compared with existing 
turbojet transports. 
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NAVIGATOR'S SEAT/ 


Servicing ond Emergency Exit Door 


Miscellaneous Stowoge 


Bay Access Hatch 


TOILETS AND STOWAGE 


With the engines on the rear fuselage. the tailplane had to 
be located somewhere on the fin, and the top position was 
chosen to give optimum control over the required C.G. range, 
and to be well clear of jet efflux and wing downwash. The 
engine nacelles themselves contribute to the longitudinal stability 
and help to keep the size of the tailplane down. 

The control system is similar to that developed by Vickers 
for the V.1000—which has contributed to the VC1O design in 
several respects. Each major control surface is divided —aileron 
and elevator into two and rudder into three—with each section 
actuated by its own adjacent power unit and jack. This 
arrangement means that a “run-away” by one power contro! 
unit can be neutralized by one of the remaining sections of the 
control, leaving at least 50°, (ailerons and elevators) or 33 
(rudder) of normal control power available until the faulty 
unit can be isolated. 
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Aileron power is supplemented by the three-section spoilers 
on each wing. These spoilers are of the “vented” type and 
can be selected from the cockpit to act as air brakes, or “ lift 
dumpers” during the landing, but also operate differentially 
with the ailerons to supplement lateral control. As the ailerons 
lose effectiveness, through aero-elasticity, at higher speeds, the 
spoilers become relatively more effective in this control role. 

Like the other surfaces, the spoilers are sectioned, with 
individual hydraulic jacks. As a further safety measure, opera- 
tion of the flying controls is divided between hydraulic and 
electric systems. 

While the elevators, ailerons and rudder are electro-hydrauli 
cally operated, the variable-incidence tailplane and the spoilers 
are operated hydraulically. Power for emergency purposes 1s 
supplied by a ram-air turbo-alternator and a ram-air turbo 
pump. which fall into the slipstream under the centre-section 
when a lock is withdrawn, mechanically, from the cockpit 


Structure and Systems 


% 


20 


DRAG INCREASE DUE TO COMPRESSIBILITY 
Ss 


The wing structure is derived from Vickers’ experience with 0-76 0-78 0-80 0:82 084 086 
the Vanguard, in the light of which the choice of a multi-web 
box structure with machined panels was natural. Whereas MACH NO 
the Vanguard wing has only three webs, the VC1IO has four This comparison between the drag rise curve for the VC10 
over the inner sections, reducing to three towards the tip and other large jet transports indicates the reason for the 
Closely spaced ribs provide integral bracing. VC10's higher cost-economy cruising speed. 

The machined skins, with integral stiffening stringers. are 

» ‘ 329 > re ‘ > 

67 ft. in length and 32 inches wide, and are anOnS the he entire wing Is assembled in three sections—the centre- 


largest yet produce yr any aircraft applicatio » provide ; 

a duced : \ n To pr ide section torsion box and the port and starboard mainplanes 
i into seven Fach mainplane has two chordwise manufacturing joints, and 
fo contains two integral fue] tanks, sealed with Thiokol sealant. 

proper aerofoll se . WwW il our ange rie tanh t 

_, Maintaining the proper aerofotl section, with its four changes = Fuel is carried in a tank in the wing centre-section also, which is 
along each wing, posed a major problem with the machined 
panels. This has been solved by modifying the wing sections 
slightly to allow the skins to be pulled down to shape on the 
ribs. 
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Left, the basic layout of the VC10 for 

150 passengers. Free space has been 

left around one of the two emergency 
exits on each side over the wing 
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| Four Rolls-Royce 
| Conway turbojets. 


VICKERS VCIO 


unpressurized. A j-inch air space is maintained in the fuselage 
between the tops of the wing structure and the pressure floor 
where it passes over the wing and the undercarriage bay. 

Conventional construction is used for the fuselage, which 
has closely spaced hoop frames, stringers, and flush-riveted 
skin. An unusual feature. however, is the use of machined 
panels along the window line, in place of the usual built-up 
structure around the window and emergency exit cut-outs, and 
over the centre fuselage. where there are heavy shear loads 
The large cut-out for the wing centre section and the main 
undercarriage wells are bridged by a massive built-up keel 
member in the fuselage, between the forward and rear freight 
bays. 

Because of the extra weight of the engines on the fuselage. 
there is a case for supporting the fuselage, as well as the wing. 
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by the undercarriage. The main chassis units are therefore 
fixed both to the wing structure (at the rear web) and to a 
one-piece beam which connects the rear web and the fuselage 
The main wheels, with large diameter, low-pressure (117 p.s.1.) 
tyres, are stowed within the under-fuselage behind the wing 
centre-section. 

In addition to two freight holds and an air-conditioning bay, 
the fuselage underfloor area contains an equipment bay for 
radio, oxygen and electrical services, accessible from the cabin 
for in-flight servicing. 

Two independent, 3,000-p.s.i. hydraulic systems are 
powered by two engine-driven pumps. and operate the landing 
gear, flaps, slats, spoiler/air-brakes, tailplane incidence, nose- 
wheel steering and wheel brakes. 

Cabin pressurization, at a working differential of 9 p.s.1 
the highest yet quoted for any jet transport—-is by air from 
four engine-driven Lysholm compressors, taking their supply 
through intakes in the leading-edge of the fairings between 
each pair of engines. From the compressors, air passes through 
the conditioning system, including a Freon vapour-cycle system, 
before being ducted into the cabin just below the luggage racks 

Ice protection of the wing, tailplane and engine intakes, is 
provided by hot air bled from the engine compressors. 

The two interconnectable electrical systems are based on four 
40-kVA. constant-speed generators, and are 115/200-volt 
400-c./s. 3-phase systems. A subsidiary Dc supply is provided at 
a nominal 28 volts. 

Because the VCIO is completely controlled by electro- 
hydraulic power units, and because provision has to be made 
for auto-flare through the autopilot and associated systems, a 
very high integrity is demanded of the basic electrical power- 
supply system. This has led Vickers to give most careful 
and thorough consideration to the various systems available, 
with the result that equipment of American origin (built in 
this country) has been chosen. 

Since this choice was criticized in some quarters at the time, 
it should be explained here that one of the basic criteria was 
the extent to which a system could be flight tested by the 
time it was required in the VC10. Vickers concluded that 
only one sophisticated system, of all those examined, would 
have this vital backing of airborne experience in commercial 
service: this was the Westinghouse system (with brushless 
alternators) which will be supplied for the VCIO by the 
Plessey Co., Ltd. 

Similar arguments applied to the choice of the Bendix 
PB.20 auto-pilot system, which already has tens of thousands 
of flying hours in civil operation and will be adapted for the 


each 


Pictures of the two 
wooden mock-ups com- 
pleted so far. That above, 
at Hurn, is of the rear 
fuselage and shows the 
structure in the area of the 
engine mountings. The rear 
freight hold can be seen 
inside the fuselage, running 
right aft to the rear pres- 
sure bulkhead. The main 
fuselage mock-up, left, is at 
Weybridge, and includes 
the complete port main- 
plane. The position of the 
engine intakes can just be 
discerned, extreme left. 
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This view of the flight deck in the VC10 mock-up shows the 
two pilots’ seats separated by the main radio console, and 
the flight engineer's swivel seat in the right foreground 


VC10O by Elliott Bros. (London), Ltd., the British licensees 
Other items of American electronic equipment have been speci- 
fied by B.O.A.C., but are not part of the basic VC10 
specification 


Flight Deck and Cabin 


Basically, the VCIO is designed to be operated by a flight 
crew of three, although five seats are provided to allow for 


four-crew operation and a supernumerary crew member. The 
basic arrangement comprises two pilots, who will have respon 
sibility for the aircraft's “ navigation,” and an engines and 
systems manager, who will have all the engine and systems 


instrumentation, as well as a set of controls, at his 
station behind the co-pilot 

Radio controls are in a console between the pilots, who share 
a single set of throttles on this console. The navigator’s aft- 
facing station behind the captain is permanent, but the navigator 
is regarded as an optional crew member depending on the 
route to be flown 

The standard VC1IO0 provides seats for 150 


engine 


passengers, Six 


abreast at approximately 34-in. pitch Without structural 
ilteration, the seating can be varied to 134. six abreast at 
the same pitch, with additional galley units and a crew rest 


room: or 10S. 88. or 70 in 40-in first-class layouts, 


pitch 


The payload-range curve tor the VC10, assuming long-range 
cruise in still air, 1.S.A. 
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in Juxury class 
pitch and nine 
half bulk- 


respectively six, five and four abreast; or 52 
with fully reclining day/sleeper seats at 54-in 


single overhead berths. Using two non-structural 


heads, combinations of these layouts can be used for mixed 
class operations 
The oval windows measure 14 in. deep by 9} in. wide and 


are at approximately 20-in. pitch, with 40 down each side of 
the cabin. This ensures that all seat rows have at least one 
window on each side in all cabin arrangements, Windows 
in the cockpit include two direct-vision panels and six 
* eyebrow ” observation windows above the main windscreen 

Main passenger cabin doors are of the plug type, which lift 
and open outward on a parallel hinge linkage. Both passenger 
entrance doors are now forward of the wing; the earlier design 
with the aft door behind the wing was found unacceptable for 
use with the air-bridge type of loading arrangements The 
freight bay doors, also plug type, move inward and upward, 
and then slide to one side 


Powerplant and Fuel Supply 

Early this year, the Conway RCo.42 was adopted by Vickers 
and B.O.A.C. as the basic VC10 engine in place of the RCo.15, 
which may still be used for the preliminary flight trials of the 
VC10O. The RCo.42 (Mark 540) has a minimum guaranteed 
thrust of 20,250 Ib.s.t. and is thus the most powerful turbojet 
so tar proposed for civil use 

In the VC10 installation 
steel * half-spectacle beams 


the engines are hung from two 

which carry the loads into the 
strong rear fuselage structure. Each engine nacelle cowling 
provides quick and easy access to the power units through 
hinged and removable panels in the top surface, and the entire 
engine can be lowered or raised through doors in the under- 
side. without interfering with the nacelle structure 
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Airfield lengths required, in |.S.A. at sea level, by the VC10 

are plotted here against sector distance, assuming long-range 

cruise with average payload and reserves for one hour and 
250 st. miles from wave-off. 


Thrust reversers are fitted to the inner engines only, since 
the extra weight and complication of outboard reversers more 
than outweighs their effectiveness. Noise suppressors are not 
expected to be necessary on the Conway RCo.42. 

An air starter is provided on each powerplant, and any 
engine can be started from an external low-pressure air source, 
after which the other engines are started by air bled from 
the engine(s) already started. Enough high-pressure air is 
stored in the aircraft for two starts, if no ground supply is 
available. Periscopic inspection of the engine intakes is possible 
from the flight deck 

Each of the four main wing tanks is of approximately equal 
capacity and supplies fuel to its particular engine; the centre- 
section tank serves as a transfer tank, delivering fuel into the 
wing tanks by way of the refuel/defuel system. Each outer 
wing tank is divided into two sections, of such capacity as to 
cater for the CG shift conditions due to the length of the 
tanks and the swept wing 


Production and Development 


Production of the VCI1O is being handled at Vickers’ main 
plant at Weybridge. Jig design is similar to that developed 
for the Vanguard, with the airframe broken down into similar 
major components, and the principal wing jigs are now taking 
shape in the main factory, behind the Vanguard assembly line. 

On the other side of the single 5,200-ft. runway—from which 
the VC10s will make their first flights—the fuselage, centre- 
section and smaller component jigs are well advanced in the 
long hall built for Viscount assembly, with some preliminary 
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Estimated cruise performance of the VC10 is shown here, with 

the curve of minimum-cruising-cost speed superimposed. The 

cost calculation has been based on the standard ATA (inter- 
national) formula. 


construction already started. To handle the larger VCI1O 
skin panels, three new Marwin millers have been added to the 
well-equipped machine shop, where the volume of work on 
VC10 panels now appears almost equal to that on the smaller 
Vanguard skins. 

A new pre-flight hall is now being built for the VCi0 at 
Weybridge, alongside the Viscount assembly halls. The VC10s 
will go to this building a month or two before flight, for 
attachment of the fin and tailplane and for fuel-flow and 
systems checks and pre-flight preparations. This hall will 
accommodate two or, if necessary, three VC10s, and will come 
into use next April for Vanguard pre-flight work. 

Mock-ups of the VC1O are well advanced, and include a full 
fuselage and half wing in the experimental shop at Weybridge. 
and a rear fuselage at Hurn. A fuel-system test rig, com- 
prising a representative centre-section and half-wing in mild 
steel, is also nearing completion at Weybridge. 

The detail design of the aircraft is shared between the 
drawing offices at Weybridge and Hurn, the latter having 


responsibility for the forward and rear fuselage sections and 
the complete empennage, 
and the tail unit. 


including systems in those sections, 
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Vickers is financing the first production VC10 as a develop- 
ment and demonstration aircraft, which is scheduled to fly in 
June, 1961. The first of the B.O.A.C. fleet will fly in Octobe: 
of that year, with three more to fly in 1962, all for use in 
the certification programme with a target certificatien date of 
mid-1963. The certification programme will follow the pro- 
cedure established with the Vanguard, though the total number 
of hours required may be greater than the 1,500 estimated for 
the Vanguard. 

In 1963, VC10s will be coming off the line at an average of 
one a month, building up to two a month by the end of the 
year. Deliveries to B.O.A.C. are scheduled to begin in June, 
1963, and to be spread over 25 months: delivery to other 
customers can begin in the winter of 1963-64. 

The VC10 is regarded by its designers as the beginning of a 
family of jet transport designs. Apart from the logical develop- 
ments of the VCI10 itself to take advantage of engine 
improvement, or to meet specific customer requirements, the 
basic design lends itself to scaling, either up or down. Already, 
a VCII is being actively discussed with airlines as a short-haul 
transport and although this project is still flexible in size, 
it will certainly be a close relative of the VCI1O if it is 
made. 

In building Europe’s largest civil transport aercplane, 
Vickers-Armstrongs (Aircraft), Ltd., draws upon a unique fund 
of experience—matched only by that of some U.S. manufac- 
turers—obtained in the design and production of over 400 
commercial turboprop transports and over 100 large four-jet 
bombers. If there is any market at all for the medium 
long-range subsonic large-capacity turbojet transport in the next 


decade. the VC10 should be assured of a reasonable share 
F.G.S 

DESIGN DATA 
Dimensions and Areas: Span, 140 ft.: overall length, 


158 ft. 10 in.; overall height, 39 ft. 14 in.: uc track 


21 ft. 3 in.: wheelbase, 66 ft.: sweepback, 324 aspect” | 
ratio, 7: 1; gross wing area, 2,800 sq. ft.: net wing area 
2,389 sq. ft.: flap area, 254 sq. ft. per side: le. slat area, | 
130 sq. ft. per side: aileron area, 73 sq. ft. per side: spoiler | 


area, S2 sq. ft. per side: gross tailplane area, 645 sq. ft.: | 
elevator area, 73 sq. ft. per side: gross fin and rudder area, 


476 sq. ft.: rudder area, 115 sq. ft. 

Fuselage length, 133 ft. 8 in.: max. width, 12 ft. 4 in | 
max. depth, 14 ft. 1§ in.: cabin length, 91 ft. 4 in.: max. | 
floor width, 11 ft.; length of forward freight hold. 20 ft. | 
floor width, 4 ft. 2 in.. and volume, $35 cu. ft.: length | 
of aft freight hold, 31 ft. 6 in., floor width, 4 ft. 9 in.. and 
volume, 815 cu. ft. 

Weights: Bare weight, 108,096 Ib.; fixed equipment. | 
17.574 Ib.: removable equipment, 5,880 Ib.: manufacturer's 
tolerance (2%). 2,650 Ib.: weight empty. 134,200 Ib.: typical 
operating weight empty. 138.500 Ib.; total fuel, 138.400 Ib 
max. payload, 38,000 Ib.; max. ramp weight, 301,000 Ib 
max. t.o. weight, 299.000 Ib.; max. zero fuel weight, 
176.500 Ib.: max. landing weight, 197,500 Ib 


This test piece illustrates a 
new structural feature of the 
vc10 —the use of large 
machined skin panels for parts 
of the fuselage as well as the 
wings. Built for structural 
test purposes, this specimen 
is representative of fuselage 
side panelling over the wing 
centre-section and incorpor- 
ates cut-outs for two emer- 
gency exits and four windows 
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BOEING PODS.—Rolls-Royce supply complete pods with thrust reversers and noise suppressors for Conway-engined Boeing 707s. 


Rolls-Royce Civil By-pass Engines 


Take-off thrusts from 10,100 to 20,250 Ib. 


ITH a first-generation by-pass engine about to enter airline 
service, a second-generation one about to run on the 


test-bed and a “24th”-generation engine of this type well 
idvanced in design, Rolls-Royce hold an unrivalled position 
in the turbofan engine field These airliner engines—the 


Conway, the RB.141 and the RB.163—are the main British 
rivals to the General Electric and Pratt & Whitney turbofans; 
although Bristol Siddeley ducted fans have been selected for 
such civil projects as the Hunting H-107 transport, the only 
definite application yet announced is a military one—the 
Hawker P.1127 VTOL strike aircraft. 

Today there is no argument about the advantages of the 
ducted fan or by-pass engine for civil transports. It 1s accepted 
that, compared with the orthodox jet engine, the by-pass engine 
has a higher thrust-to-weight ratio and a better specific fuel 
consumption, as well as being quieter. But there is difference 
of opinion about the by-pass ratio to be used This ratio 
(the cold-flow ratio, as it is sometimes called) is the mass flow 
which by-passes the combustion chambers divided by the mass 
flow through them. 

Rolls-Royce is moving towards higher by-pass ratios, but 
not one as high as those adopted by Bristol Siddeley, General 
Electric and Pratt & Whitney. The reasoning behind the Rolls- 
Royce selection of by-pass ratio for the RB.141 is given below; 
its value of 0.7 lies between the ratios chosen for the Conway 
and the RB.163. 

All three Rolls-Royce by-pass engines—the Conway. the 
RB.141 and the RB.163—have been designed with inherent 
stretch and all three are likely to be in service together 
Although the Conway is the oldest in concept. advanced 
versions of it will probably remain in service well into the 
1970s 

COMMERCIAL CONWAYS 


| RCo. 12 | RCo. 15 | RCo. 42 


Guaranteed minimum static thrust for take-off, | 


| 
1.S.A. conditions, at sea level, Ib | 17,500 | 18500 | 20,250 
Cruise at 35.000 fc., 475 kt., L.S.A. conditions | | | 


s.f.c. at 3,950 Ib. thrust, Ib./Ib./hr 0.874 | O842 | 0.785 
s.f.c. at 3,500 Ib. thrust, Ib. /Ib./hr | 0870 | 0838 0.787 
Maximum dry weight, Ib 4,504 | 4.544 5,001 


The Conway dates back to a 1948 requirement for a 
V-bomber engine. For this reason it represents a compromise 
between military and civil requirements. Current versions of 
the engine have a by-pass ratio of only 0.3 because limitations 
were set on the maximum installed diameter and maximum 
airflow by the engine’s buried installation in the Handley 
Page Victor 2. 

The first Conway was run in August, 1952 and by the time 
the engine enters airline service in early 1960 some 19,000 
ground-running hours will have been built up, about 8,500 of 
which have been at thrusts over 17,500 lb. Flight development 
of the engine will have exceeded 6,000 hr. and its initial over- 
haul life is expected to be 800 hr. Nearly 800 engine hours 
have already been flown in Douglas DC-8 and Boeing 707 tests. 


1,000,000 Hours 


After an introductory period, Conway hours will be built 
up in airline service at about 35,000 per month; by late 
1962 one million hours should have been accumulated. The 
overhaul life is expected to reach 1,000 hr. before the end of 
1960, 1.600 hr. before the end of 1961 and 2,000 hr. by mid- 
1962. Experience with the Dart and Avon suggests that a more 
rapid increase in overhaul life may be possible. 

The Conway was originally scheduled to enter airline service 
with a guaranteed take-off thrust of 16,500 Ib. (RCo.10 rating), 
with the understanding that it would be uprated to give 
17,500 Ib. (RCo.12 rating) after 12 to 18 months. But develop- 
ment and type tests have been made ahead of schedule at ratings 
above 17.500 |b., and the engines will now enter service at their 
RCo.12 rating 

The next development of the Conway is the RCo.IS which 
can be delivered from late 1960. In this version the low- 
pressure compressor will be modified, increasing the mass flow 
by 5°, and minor detailed improvements will be made such 
as the reduction of leakage losses. As a result, take-off thrust 
is increased to 18,500 Ib. and cruise s.f.c. reduced by 3.7%. 
Modification kits will permit existing RCo.12 engines to be 
changed to RCo.15 standard during overhaul; these kits will 
be available in 196] 

Most of the civil Conways ordered have been RCo.12s, but 
Canadian Pacific Air Lines has specified RCo.15s for its four 
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GROUND. — The 
influence of by-pass 
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from a Rolls-Royce 
study. 
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Conway-engined DC-8s. At present Conways are on order for 
26 Boeing 707-420s—15 for B.O.A.C., five for Lufthansa, three 
for Varig and three for Air India; and 18 Douglas DC-&s-——10 
for Trans-Canada Air Lines, four for Alitalia and the four 
already mentioned for C.P.A.L. In addition the latest civil 
version of the Conway, the RCo.42, has been ordered for 
B.O.A.C.’s 35 Vickers VC10s. 

The RCo.42 differs considerably from the RCo.15 and has a 
by-pass ratio of 0.6, compared with 0.3 in the RCo.1S. 
Additional thrust and improved s.f.c. are provided by a larger- 
capacity L.P. compressor with a re-bladed L.P. turbine to match 
it. The combustion system and the H.P. compressor and turbine 
are the same as on the standard RCo.12 and RCo.15 engines. 
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RB.141 PERFORMANCE.—Take-off and cruise thrusts of the RB.141 are given here for 
conditions. 


The figures apply to take-off at sea-level ,and cruising at 


510 kt. T.A.S. at 35,000 fe. 


These engines could be modified to RCo.42 standard but the 
conversion will be extensive. 

The RCo.42 will have a guaranteed minimum take-off thrust 
of 20,250 lb. and a cruise s.f.c. of 0.785 |b./Ib./hr.. which is 
10.2", less than the cruise consumption of the RCo.12 

The benefit to operators of installing later Conways is shown 
clearly by their effect on performance. For example, at 
maximum payload and with the same all-up weight an aircraft 
will have a 5°. greater range with RCo.15s than with RCo.12s. 
and a further 5°, is gained with RCo.42s installed. The range 
is increased even more if the take-off length is limited-—it goes 
up by 13°. for the RCo.15 and a further 19°, for the RCo.42 


RB.141 


Originally specified for B.E.A.’s medium-range jet transport, 
the D.H.121, the RB.141 is a 14,350-lb.-thrust engine with 


a by-pass ratio of 0.7. When the specification of the transport 
was changed earlier this year and the size of the D.H.121 was 
reduced, the smaller RB.163 was chosen in place of the RB.141 

The RB.141 is of particular interest because it is the first 
Rolls-Royce by-pass engine designed specifically for airline use 
This private-venture engine is due to make its first test-bed runs 
this month. 
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BEST RATIO.—The variation of 

engine-plus-fuel weight with by-pass 

ratio for an aircraft flying a 

1,000 n. mile stage length is indicated 

here. An 0.7 by-pass ratio was 

chosen as the most suitable for the 
RB. 141 


A wooden engineering mock-up of 
the RB.141 is shown on the right. 


At present the only projected application is for the ¢ aravelle 7, 
but Rolls-Royce will no doubt make intensive efforts to sell the 
engine for other medium-range transports such as the Douglas 
DC-9, Convair 600 and the Boeing 707-120. Although its initial 
rating is 14,350 lb., at an engine dry weight of 3,650 Ib.. an 
up-rated version will give 15,350 Ib. for take-off and future 
developments are expected to achieve 18,000 Ib 

An interesting survey of Rolls-Royce background thinking 
about the RB.141 and associated engines has been given by Mr 
H. Pearson, the company's chief aero-engine research engineer 
He says: 

“ Before embarking on this series, primarily designed to give 
the optimum operating economics for short-to-medium-range 
jetliners, Rolls-Royce carried out a comprehensive study of the 
best by-pass ratio to employ The main factors involved 
can be outlined 


INSIDE THE CONWAY.—Two-spoo! layout of 

the Conway is evident in this cutaway view of the 

RCo. 12. The L.P. compressor has seven stages 

and is driven by a two-stage turbine; the nine- 

stage H.P. compressor is driven by a single-stage 
turbine. 


“ Firsi. engine specific fuel consumption decreases with 
increasing by-pass ratio 


“ Secondly, for a given engine-operating temperature and 

a fixed cruise thrust the engine size increases as the by-pass 

ratio increases. Therefore the engine weight and particularly 

the installed weight rise with increasing by-pass ratio. As 
engine size increases there is also a penalty in the form of 
increased drag, certainly in the case where external pods are 
used 

* Thirdly, aircraft demands for airbleeds and auxiliary 
drives impose an increasing penalty in engine performance as 
the by-pass ratio is increased 

“ The weight and drag penalties imposed by an engine of 
given by-pass ratio for a given aircraft size are roughly fixed 
The aircraft performance gain, however, due to reduced fuel 
consumption, depends on the duration of flight. There will 
be a stage length beyond which the gains from reduced specific 
fuel consumption will outweigh the penalties of drag and 
weight 

* Therefore it is clear that the best value of by-pass ratio 
depends on the stage length However, as the penalties also 
depend markedly on altitude, and longer ranges tend to be 
issociated with higher altitudes, the variation of optimum 
by-pass ratio with stage length ts not as marked as might be 
supposed. A typical result for the required engine-plus-fuel 
weight for an aircrafi of fixed payload is plotted against by-pass 
ratio. It will be seen that the optimum value lies in the 
range 0.6 to 0 7 

“An impo:tant characteristic of the by-pass engine is that 
noise level for a fixed engine temperature and thrust reduces 
with increasing by-pass ratio, and this has had a great influence 
in the direction of higher by-pass ratios. Thus we arrive at 
the general inference that by-pass ratios should be about 0.7 
or, alternatively. only as much higher than this as is dictated 
by airport noise considerations. There is at present no economic 
advantage in being quieter than these requirements and if they 
dictate a by-pass ratio higher than 0.7 some losses may be 
expected.” 

Mr. Pearson has also said that econcmic advantages are 
obtained by using the highest practicable compression ratio and 
temperature. For this reason the RB.141 has the highest com- 
pression ratio which can be obtained with a two-spool 
compressor and air-cooled turbine blades 


RB.163 


Rolls-Royce are not willing to say much about the RB.163 
at present; only its take-off thrust of 10,100 lb. has been revealed 
Its by-pass ratio is said to be greater than 0.7; the company 
considers that 0.6 to 1.0 is an acceptable range of ratios for 
current and projected transports. As the latest by-pass engine 
to be developed by Rolls-Royce it embodies experience with 
both the Conway and RB.141 and will doubtless have a very 
high pressure ratio and the latest developments in air-cooled 
turbine blades 

With this range of by-pass engines Rolls-Royce holds a 
leading position The Conway is well established and the 
RB.163 has been ordered for the DH.121; only the RB.141 
has a somewhat uncertain future at present. The company 
is certain to make intense efforts to sell this engine which it 
has developed as a private venture. As with the Dart and Tyne, 
it may be that military applications will be found following 
the engine's initial development as a civil powerplant.—y.R.c. 
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Flying the STOL Caribou 


- terms of numbers, having produced over 1,300 Beavers, 
and some 350 Otters, de Havilland Canada has more 
experience with STOL aircraft than any other company in the 
World. Its latest product, the DHC-4 Caribou, which recently 
arrived in the U.K. at the start of an extensive sales tour to 
the Middle and Far East, therefore incorporates a vast back- 
ground of short take-off and landing experience, in both civil 
and military operations and is the largest aircraft with that 
capability yet built. 

It has grown, in fact, to exactly twice the gross weight 
originally envisaged three or four years ago when a twin- 
engined Otter was first projected. With two 600 b.h.p. Otter 
power units, a fixed undercarriage and a 13,000 lb. gross weight, 
this project was doomed by the searching C.A.R. 4b require- 
ments for single-engined performance, since its payload then 
became little more than that of the existing Otter. 

For a sufficiently worthwhile payload, the gross weight was 
increased to 22.000 I|b.. with powerplants of 1,200 b.h.p., and 
subsequent design studies pushed the a.u.w. to 24,000 Ib., and 
finally 26,000 Ib. Minimum power requirements for the latter 
weight to meet C.A.R. 4b and still achieve above-average 
operating economy governed the eventual choice of two 1,450 
b.h.p. Pratt & Whitney R-2000 radial engines. These well- 
tried powerplants had a 20-year history of successful operation 
in the DC-4; a World-wide spares backing: and a 1,800-hour 
overhaul life. 

Thus was born the Caribou. Its primary development was 
towards the low-cost commercial transportation of passengers 
and freight. particularly in underdeveloped areas, to the require- 
ments of the feeder airline operators. The military applica- 
tions of a large STOL aeroplane were obvious, however, and 
these finally exerted considerable influence on the eventual 
design of the Caribou. 

The decision to go ahead with its production followed a 
Canadian Army offer of 2} million dollars to aid development. 


by John Fricker 


Military interest crystallized in March, 1957, with a U.S. Army 
order for an evaluation batch of five Caribous, designated 
YAC-Is, before the prototype had flown. This was first air- 
borne on July 30, 1958, and the first YAC-1 was delivered 
to the U.S. Army on October 8, this year. 

Seven more have since been ordered, and the U.S. Army 
is likely to require up to 100 over the next four or five years. 
There is still a great deal of civil interest, and the Caribou 
has qualified for a Canadian Department of Transport type 
certificate. During its present demonstration tour, Caribou 
CF-LVA is visiting many undeveloped parts of the World, 
where its unique combination of load-carrying and STOL abili- 
ties make it an attractive vehicle for oil exploration, survey 
and similar jobs, in addition to passenger transport. 

CF-LVA is the ninth Caribou to fly, and its arrival at Hatfield 
after a transatlantic flight via the Azores occasioned much 
interest. The optimum range of the Caribou with a repre- 
sentative payload of nearly three tons is some 400 miles, but 
its World tour is being undertaken on the normal wing tankage 
of 5,000 Ib. (700 Imp gal.), which gives a maximum range 
of 1,450 miles. 

On the ground, the Caribou bristles with intriguing design 
features, dominated, of course, by the massive empennage, 
towering high above the rest of the airframe on its upswept 
boom. The cranked fuselage is doubly necessary for headroom 
clearance through the rear loading door, and to carry the tail- 
plane clear of the wing downwash at large flap deflections 
The sail-like vertical surfaces are so proportioned to confer 
the desired degree of stability and control at low forward 
speeds, and sit on the flattened oval section of the extreme 
rear fuselage. 

The long cargo door beneath the rear fuselage is hinged 
at its aft end and retracts electrically up into the rear fuselage. 
When extended, it mates flush with a ramp section, which 
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A very roomy cockpit is achieved in 
the Caribou by having the engine 
control console in the roof, and by 
retracting the radio pack below the 
instrument panel. 


is also electrically adjustable to suit various 
loading heights. Both hatches may be 
opened in flight for parachuting airborne 
equipment, a long strake on each side of 
the doors reducing buffet effect. 

The wide-span high-lift wing has pro- 
nounced anhedral on its centre section to 
improve rearward visibility for the pilots, 
to lower the thrust line and reduce the 
length of the main undercarriage legs. Like 
its single-engine predecessors, the Caribou 
has full-span double-slotted flaps, which 
are primarily responsible for its STOI 
performance. They are divided into three 
sections on each wing, the outer pair also 
functioning ailerons The middle 
sections supplement the ailerons by moving 
differentially when fully extended to 
improve lateral control at very low speeds 

For similar reasons, the outboard wing 
leading-edges have a pronounced camber 
The inboard flap sections, demarcated by 
large boundary-layer fences, extend across the “ beaver-tail ” 
rear nacelles, which are therefore hinged for appropriate move- 
ment. To avoid the large changes of trim associated with such 
powerful flaps, the hydraulically operated bellcranks for thei 
actuation are linked mechanically with the tailplane, which 
varies its incidence accordingly. Minor trim changes are 
countered by a conventional elevator tab 

Entry into the Caribou is via either of the rear cabin doors 
on each side of the fuselage, or through the freight hatch 
Ramp extensions allow vehicles to be driven into the cabin, 
which can accommodate two jeeps or similar conveyances 
With the prototype’s increase in gross weight from 24,000 to 
26,000 Ib. came an addition in fuselage length of 45 inches, 
so that the cabin is now 28.7 ft. long. Its floor width ts 
73.5 in. and height 75 in., resulting in an unobstructed volume 
of 1,150 cu. ft 

The cabin is well soundproofed and has numerous attach- 
ment points for either 30 forward-facing passenger seats or 
freight lashings. The demonstrator is fitted with paratroop- 
type canvas bench seats, which can be rapidly rolled up against 
the walls when freight is to be carried instead of 32 fully 
equipped troops. Alternative loads are 14 stretchers and 12 
seats, high-density freight up to 200 Ib./sq. ft.. or a de luxe 
26-seat airline arrangement, with toilet, baggage and buffet 
facilities. 

The flight deck is well above cabin level, and conveys an 


immediate impression of space and comfort. The two crew 
members are accommodated beneath a transparent canopy 
which provides virtually unobstructed all-round vision in flight, 
and through some 265 degrees in a forward are on the ground. 
A sliding radio console between the pilots can be stowed away 
beneath the instrument panel when not in use, An overhead 
engine control console, with hanging throttle, pitch, mixture, 
flap and undercarriage levers, adds further to the freedom of 
movement 

I had not previously encountered this type of layout, which 
was a feature of the Catalina, and also the Grumman Tracker 
built by D.H. Canada, but I found it comfortable and pleasant 
to use. Much of the credit for this was undoubtedly due to 
test pilot Dave Fairbanks, who is flying the Caribou on its 
sales tour, and whose patient assistance from the right-hand 
seat with power settings and so on made my trip in the Caribou 
additionally pleasant 

While he brought the Pratt & Whitney Twin Wasps into 
life, I began to familiarize myself with the cockpit layout, 
which soon clarified itself. Each pilot has a full flight panel, 
with engine instruments in the centre and an emergency systems 


This view of the Caribou shows off its flap and engine nacelle 
layout and exhaust augmentor tubes. 
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panel surmounting the whole. Left of centre is a diagrammatic 
representation of the fuel system, with switches and warning 
lights, and below is a strip of minor controls and switches. 

There were only one or two unusual features. One was the 
inclusion among the engine instruments of airscrew thrust 
indicators. These register the difference between the pitot 
pressure in the airscrew slipstream and that in the free air- 
stream, and provide an indication of any thrust variation 
between the two engines. When the autofeathering switch ts 
selected for take-off, a difference in thrust of more than 4 in. 
of water, as measured by the indicators, will result in the 
automatic shutting down of the lower-thrust engine. 

This increases the take-off safety margin, and therefore the 
permissible performance to ICAO requirements, while the 
indicators are also calibrated, in percentage thrust, to register 
readings in the take-off, climb and cruising ranges. They 
indicate from minus 20 to pius 100°, thrust for each power- 
plant. As flap settings are of particular importance to STOL 
performance, both A.S.I. on the flight panels are flanked by 
flap position indicators, reading from zero to 40 degrees, in 
five-degree increments The flap quadrant in the roof is 
similarly calibrated, for positive selection by the press-button 
lever. Next to this is the small wheel and strip indicator for 
rudder trim, and the remote reading dial for aileron trim. The 
latter is controlled from a blip-type thumb switch on the dual 
control handwheels. 

These are mounted on cranked columns, pivoting from floor 
level, and are of braced ram’s-horn type. Elevator trim is via 
a low-geared wheel on the left-hand seat, as in the Otter and 
Beaver. All trims are set to neutral before take-off, for which 
1S or 30 degrees of flap is lowered. Among the other vital 
actions is the selection of windscreen heat, since raising the 
temperature of the vinyl interlayer prevents the plastic from 
shattering from impact by birds, in addition to avoiding icing 

Like all STOL aircraft, the Caribou has very large control 
surfaces, which are therefore locked by a lever in the throttle 
quadrant for taxi-ing. The throttles can be opened up to 1.600 
r.p.m., and manceuvrability is achieved by a steerable nosewheel. 
which turns hydraulically through 60 degrees each side of 
centre from a small handwheel on the port cockpit wall. This 
system gives very positive directional control without recourse 
to the powerful and sensitive toe-operated hydraulic brakes. 
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Nosewheel steering gives a ground-turn radius of only 30.5 ft 

Switching off the power steering frees the nosewhee!l to castor, 
which is a requirement for take-off and landing. The Caribou 
rides well on its 14 ft./sec. dual-stroke tricycle undercarriage. 
which uses relatively large twin wheels on each leg for operation 
from unprepared surfaces. Measured by the Unit Construction 
Index, which indicates the “ flotation” or undercarriage surface 
loading between aircraft, the Caribou has a U.C.I. of 10.5 
This compares with the DC-3’s Index of IS, which is the 
maximum recommended for STOL types by the U.S.A.F., and 
up to 200 for current fighters and bombers. 

On reaching the threshold of the short grass strip extending 
into a very light wind across the main runway at Hatfield, we 
removed the controls lock, switched off the nosewheel steering, 
selected autofeathering, booster pumps on and were all set 
to go. It still comes as a slight surprise to find that these 
veteran American powerplants have no automatic boost, 
mixture or intake temperature controls, but overboosting in 
the Caribou is easy to avoid, since the brakes will hold up to 
full power of 50 in. Hg. and 2,700 r.p.m. 

After a reassuring clearance from Dave Fairbanks, I dropped 
my feet from the toe brakes to the rudder pedals, and things 
really began to happen in short order. A touch of the brake 
was necessary during the initial surge of acceleration (we were 
flying with only three or four people on board and about 
650 Ib. of fuel in each wing), the rudder becoming effective 
at about 30 m.p.h., to check a mild swing to starboard 

In no time at all, the needle of the finely graduated A.S.1 
passed the 50 m.p.h. mark, at which, for the optimum take-off 
performance, a decisive aft pull on the control wheel will 
initiate an unstick some 10 m.p.h. later. In all STOL air- 
craft, there is a conflict between ICAO flight manual figures, for 
maximum safety, and in those for maximum performance. To 
meet the official requirement for a minimum safe take-oll 
speed (V.) of 1.2 the stalling speed in the take-off configura- 
tion, the Caribou must be left on the ground until 84 m.p.h 
L.A.S., which is also the critical engine failure speed (V,) 

The difference in ground run between the optimum short 
field and airline techniques for Caribou take-off, in nil wind, 
is an increase from 540 to 940 ft., but both figures are quite 
remarkable for a 26,000-lb. aircraft. Using the military figures, 
| pulled the Caribou up, well before reaching the runway, 
into a startling initial climb at 80 m.p.h., while Dave Fairbanks 
raised the undercarriage and flaps and reduced power to the 
obstacle clearance setting of 42} in. Hg. and 2,550 r.p.m 

It was slightly difficult to sort out the effect on trim of 
these almost simultaneous actions, but the quick-acting under- 
carriage, which stows away in six seconds, seemed to cause 
virtually no change The flaps move steadily in their own 
good time, and their first range of travel, in the take-off 
region, is accompanied by the biggest trim change. It also 
differs in sense from the bigger extensions in being nose down 
for flap up. and vice versa. 

The result of this is for the Caribou to accelerate comfort 
ably and rapidly to the optimum climb speed of 108 m.p.h 
with little assistance from its pilot, except to steel himself to 
keep the nose at the extraordinary angle required by this air- 
speed. The V.S.I. was indicating nearly 2,000 ft./min., which 
decreased to about 1,600 ft./min. at the recommended climb 
power of 35 in. Hg. and 2,250 r.p.m. 

Having caught up with the Caribou at about 1.000 ft. over 
the airfield boundary, I noticed first that the noise level was 
agreeably low and secondly that the controls seemed unusually 
light for an aircraft of its size. The Caribou uses the same 
type of forced engine cooling through exhaust ejector tubes 
as used in the Otter, which gives acceptable cylinder-head 
temperatures at the lowest airspeeds and highest power settings 
But the big twin leaves most of its exhaust noise behind it, or 
at least aft of the cockpit, and the jet effect of the augmentor 
tubes produces a useful thrust component. 

Levelling out at about 8.000 ft.. and reducing power to 
around 22 in. Hg. and 2.000 r.p.m.. we settled down to a 
* stooging “ speed of about 140 m.p.h. LA.S., but at the normal 
cruise setting of 33 in. Hg. and the same r.p.m. (725 b.h-p. 
per engine) the Caribou records a T.A.S. of 182 m.p.h. It also 
returns 0.21 st. miles per pound of fuel, at this maximum lean 
mixture setting. Speed for maximum range is 154 m.p.h., 
1.A.S. from 500 b.h.p. per engine. 

With the help of spring tabs on rudder and elevators, and 
geared tabs on the ailerons, the Caribou responds briskly to 
all control movements at cruising speed for a very moderate 
cegree of effort. Control harmonization is good, although the 
rudder seems unusually light, which is quite an achievement 
for a surface of its size. It comes in for virtually no use, 
except for asymmetric flying. and I was slightly surprised to 
find that the ball of the turn and slip indicator stayed central 

(Continued on page 517) 


The capacious interior of the Caribou is seen fitted out for 
troop transport and with freight loaded. 
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The Royal Air Force standard 
primary and basic trainer 
powered by the 


Bristol! Siddeley Viper 


HUNTING AIRCRAFT LIMITED 


4 Hunting Group Company 


LUTON AIRPORT, LUTON, BEDFORDSHIRE, ENGLAND and at 1450, OCONNOR DRIVE, TORONTO, CANADA 
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AE4S 


‘Brushless’ means ‘trouble-free’ 


Abolishing the brush-gear on this 
English Electric AC Generator has 
brought. about an altogether new 
order of reliability, life between 
overhauls and low maintenance 
costs. In conjunction with the 
Sundstrand constant-speed drive 
unit it has solved all the problems of 
efficient, economical and safe electri- 
cal systems for modern, high-altitude 
aircraft, civil or military. 

The Alternator shown is the Type 
A.E.2043, giving 40 kVA for a weight 
of 86 Ibs. It has a low synchronous 
impedance which, together with the 
integral excitation system, ensures 
that a high short-circuit current is 
available for fault clearing. 


“ENGLISH ELECTRIC 


Please write to us for full details 


aircraft equipment 


A D.C. Generator 
without brushes or 
commutator 


Following the success of the brushless 
A.C. Generator, English Electric have 
applied the same principles to the 
generation of D.C. current. The result 
is this Type AE 2514 Generator, with an 
output of 9 kw. at 30 volts over a speed 
range of 5000 to 9000 r.p.m., for a 
weight of 44 Ibs. 

Thus at last all high-altitude problems 
of commutation and brush wear are 
ended—for D.C. as well as for A.C. 
users. 


THE ENGLISH ELECTRIC CO LTD AIRCRAFT EQUIPMENT DIVISION PHOENIX WORKS BRADFORD 
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On its final approach for 
landing the Caribou is 
shown with double-slotted 
flaps - cum- ailerons fully 
extended and the rear 
loading hatch and ramp 
open. No adverse effects a 
from the latter are 
noticeable in flight. 


opyrtieht € 
ind Astronau 


Photograph 
The Aeroplane 


(Continued from page 516) 
both during the climb and after levelling out without recourse 
to the directional trim wheel. 

Directional stability at the upper end of the speed range is 
naturally decidedly positive, but the large vertical tail does not 
seem to induce any undesirable side effects. Lateral and 
longitudinal stability follow the normal neutral and positive 
patterns, respectively. so that the Caribou does not make any 
great demands from its pilots. Aileron trim was not touched 
during the flight, and the low-geared and sensitive elevator 
handwheel was moved only fractionally through its range 

After exploring, and enjoying, the general manceuvrability of 
the Caribou. one of the first moves was to try the slow-flying 
characteristics. Flap limit speed is 120 m.p.h., and on moving 
the large roof lever to about half-way along its quadrant, the 
nose of the Caribou rose and then fell gently as the tailplane 
began its compensatory movement The undercarriage was 
then lowered, and the flap lever pushed fully forward. 

With the full 45° of flap and a little power. descending in the 
approach configuration from a trimmed speed of about 75 
m.p.h.. | eased the control wheel back to explore the stall 
In their drooped position. the ailerons became heavier, and. 
as the speed continued to fall. less effective as the inertia ot 
the high aspect-ratio wing made itself felt. 

At about 65 m.p.h. LA.S., the stick shaker of the 
warning detector began operating, but, immediately before that 
point, full deflection of the control wheel in each direction 
produced a rate of roll of about 20°/sec. A continued sub- 
stantial pull force on the control column resulted in the nose 
tending to yaw and the wing to go down on the same side just 
before the stall. 

The Caribou does not run out of any of the three controls. 
at its minimum airspeed, but almost full rudder is required 
to keep straight down to about 55 m.p.h. LA.S. At no time 
does the elevator reach its aft stop, but natural stall warning 
from aerodynamic buffet is only really apparent in the clean 
configuration, when the breakaway comes at 82 m.p.h. I did 
not press the Caribou to a full breakaway, but from just over 
$0 m.p.h.. where position error is only a couple of miles per 


Slali- 


hour. recovery to normal flight with everything down was 
immediate on pushing forward the control column. 
High-lift aeroplanes. from the Lysander onwards, have 


always reacted fairly strongly to a rapid transition from one 
extreme of the flight range to another. The most critical case 
is the application of full power with the aircraft trimmed in the 
approach configuration, as for an overshoot, which usually 
results in a high-lift type endeavouring to loop. The Otter 
originally had a strong nose-up trim change in these circum- 
stances, but profiting by their experience in curing this, D.H 
Canada have eliminated such a tendency in the Caribou with 
the tailplane flap linkage. 

While in the approach configuration, I tried a 
overshoot. and the nose-up tendency was comfortably 
the capability of a one-handed push force. 

After cleaning up the Caribou. I increased speed to 200 
m.p.h. in a let-down, to find little or no tendency for the 
controls to heavy-up. The “ never-exceed”’ speed is comfort- 
ably high at 244 m.p.h., and the maximum manceuvre speed 
(for full application of the controls) is 144 m.p.h. The Caribou 


simulated 
within 


has limiting load factors of +2.78 and —1.5 at max. weight. 


For my initial asymmetric flight, Dave Fairbanks reduced 
the power of the starboard engine to give zero thrust, which 
is equivalent to the propeller being feathered, and the foot 
load to check the resulting yaw was commendably light. This 
was from cruising flight, and with no power increase on the 
“live” engine height could be maintained at about 130 m.p.h. 

A half-turn of the rudder trim cancelled out the foot load 
completely, even with increased asymmetric power, and turns 
in each direction were entirely conventional. A __ final 
asymmetric test, as we orbited in the gathering dusk round 
Hatfield’s Sea Vixen-filled circuit, was the autofeathering of 
the starboard engine while the Caribou was climbing at 
100 m.p.h. Once again, there was no problem at all, despite the 
low speed and high power; feathering was achieved in seconds. 

Back to normal engine operating for landing, and under- 
carriage down at the limit speed of 136 m.p.h. The first third 
of flap followed at 120 m.p.h., with the speed falling off on 
the base leg turn towards the short grass strip. Full flap just 
before finals results in a marked nose-down descent, regulated 
by throttle, and for a boundary-clearing STOL arrival, 
power is taken off completely when fairly high on the approach. 

The Caribou then begins an exhilarating descent, with the 
nose stuffed down to maintain about 75 m.p.h., and a fervent 
personal prayer that the elevator is really as powerful as you 
have been assured for the round-out. Nothing could be 
simpler, however, as the blades of grass become individually 
distinguishable, than the quite gentle flare from a minimum 
speed of 72 m.p.h. and progressive aft wheel movement for a 
stalled touch-down at 55 m.p.h. or so. 

After a most agreeable initial landing I left braking slightiy 
late, so that the Caribou ran past the runway intersection, 
but, at my second attempt, with perhaps a less tidy but more 
workmanlike arrival, I stopped within the 300 yd. or so of 
grass. The Caribou certainly proved its capability of operating 
to airline standard (when the final approach speed, at 1.3Vs0 
is 82 m.p.h.) from a 525 yd. field surrounded by 50 ft. 
obstacles, at its maximum weight, as well as its manufacturer's 
claim that it is “a pilot's airplane.” 

Perhaps the sole criticism of its handling that can be made 
concerns the lateral control at very low speeds, but this 
suffers only in comparison with the superlative qualities in 
the rest of the flight range. It is no less responsive than most 


aircraft of its weight category, none of which offer comparable 
STOL performance 


Technical Data 

DimMeNnsions.—Span, 96 ft 
ross wing area, 912 sq. ft 
WEIGHTS.—Empty, equipped, 16,850 Ib.: 
crew of two, 18,800 Ib.; payload for 
maximum payload, 6,420 Ib 
PERFORMANCE 


length, 72 ft. 7 in. ; height, 31 ft. 10 in. : 
operational, including 
maximum range, 2,400 !b.; 
maximum gross, 26,000 Ib. 

(at maximum gross, standard day, sea-level, zero 


wind).—Maximum lean mixture cruise (50% power), 170 m.p.h.; 

n 
182 m.p.h. at 7,500 ft.; en route climb, maximum cont. power, 
1,575 ft./min.; single engine climb, 345 ft./min.; service ceiling, 


27,700 ft.; single engine ceiling, 11.900 ft.: stalling speed, flaps down, 
64 m.p.h.; take-off distance to 50 ft. STOL technique 1,020 ft., air- 
line technique. 1,570 ft landing distance from 50 ft.. STOL 
technique, 1,020 ft., airline technique, 1,540 ft.; CAR 4b take-off 
and landing balanced field length, 2,570 ft.; payload/range, 4,200 Ib. 
over 800 st. miles, 5,685 Ib. over 400 st. miles. 
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Inflatable 


atellites 


Details of the balloon-like satellites 

which are being developed for 

upper air research and experiments 
in radio communication. 


GROWING number of electronics 

firms in the United States are investi- 
gating the possibility of using artificial 
satellites for the purpose of radio com- 
munication, and experiments are scon to 
be made using 100-ft.-diameter balloon- 
like structures inflated in orbit 

A successful sub-orbital test of a satellite 
of this type was made on October 28, 
when a two-stage experimental rocket was 
fired to a height of 220 miles from the NASA test establishment 
at Wallops Island, Virginia. The “ balloon” was made of 
aluminium-coated Mylar plastic, 1/20th in. thick and was 
folded into a 26.S-in.-dia. sphere carried inside the rocket’s 
nose-cone; it weighed 130 Ib. No information is available on 
the method of inflation adopted. 

Launching was made by a 32-ft. rocket comprising a Thiokol 
Sergeant and an ABL X-248 rocket of the type used as the 
final stage of the Vanguard satellite vehicle. Two Recruit 
rockets were attached to the Sergeant stage for additional boost 
Initial thrust was 130,000 Ib.. and the complete vehicle had 
a total weight of about 54 tons. 

Shortly after the firing, the inflated sphere was seen in the 
gathering dusk by observers as far north as Connecticut and 
as far south as Charleston in South Carolina, reflecting strongly 
in the light of the setting sun. It remained aloft for about 


518 


NOVEMBER 20, 


1959 


Astronautics and Missiles 


Men in the foreground of this 100-ft. inflatable satellite appear dwarfed 
as it undergoes an inflation test in a hangar at Langley Field, Virginia. 


30 minutes drifting eastwards over the Atlantic, until finally 
it was crumpled by the pressure of the atmosphere and fell 
into the sea S00 miles offshore 


British Proposal 


The idea behind the inflatable satellite is far from new. In 
fact, the suggestion seems to have first appeared in a paper* 
presented by members of the British Interplanetary Society at 
the 2nd Congress of the International Astronautical Federation 
in 1951. This particular contribution will also be remembered 
as the first to outline the engineering requirements for satellite 
launching vehicles of minimum size, and together with 
Professor Singer's subsequent work on the solar-powered 
spherical satellite, MOUSE, it did much to initiate interest in 
the use of small “ orbiting laboratories * of the Vanguard and 
Explorer type. 

The British paper suggested the use of a * metallized balloon 
of 6- to 8-ft. dia. both to increase the brightness of the final- 
stage rocket for optical observation and to enhance the possi- 
bilities of radar tracking. It was also considered possible that 
the movement of a free balloon might be used to determine the 
density of the outer atmosphere, because its small mass would 
cause the orbit to decay rapidly. 

The first move to produce a satellite of this type appears 
to have been taken by the National Advisory Committee for 
Aeronautics early in 1956 for use conjunction” with 
Vanguard. It was announced that some of the Earth satellites 
would carry as part of their payload 30-in.-dia. aluminium- 
coated plastic balloons which would inflate automatically after 
being erected from the rocket’s final stage 

It was some time, however, before a Vanguard was launched 
with a composite payload of this kind and when eventually 
it was done on April 13, 1959, the launching rocket failed from 
a control fault in the second stage. The intention had been 
to orbit both a satellite carrying a magnetometer for measuring 
the Earth’s magnetic field and the 30-in. inflatable sphere fo: 
di ig studies. 

In fact, by the time this experiment had taken place. NACA 


“Minimum Satellite Vehicles,” by K. W 
Kunesch 


Gatland, A. FE. Dixon and A. M 


The two-stage rocket that carried aloft the 100-ft.-diameter 
inflatable ** balloon” in a recent test from Wallops Island. 
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launched a far more ambitious satellite ot 

igain the launching vehicle failed. On this 
occasion a Jupiter-C had been used and part of the high 
rocket cluster separated from the pric to engine 
cut-off Total weight of the balloon,” made of Myla 
polyester film and micro-thin aluminium foil, was 9.26 lb. The 
deflated package $0-in. x 7-in. dia.; ejection and 
inflation devices consisted of 


nitrogen botlie, 
and connecting valve 


had produced ind 
12-tt. diameter, but 
speed 


measured 


Launched on Oct. 23, 1958, the sphere was intended for a 
drag studies; was expecied to have a lifetime ibout two 
weeks, during which period its spiral path would have been 
optically and radar tracked 

A second attempt to orbit a 12-ft. inflatable sph was made 
on Aug. 14, 1959, when a modified Juno II] was used in con 
junction with a three-stage cluster of solid rockets. similar to 
the arrangement in Jupiter-¢ Once again, the unching 
procedure proved faulty: the booster cut off prematurely and 
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f& Stowage arrangement of an inflatable test-satellite in the nose 
e of a Nike-Cajan rocket used in ejection experiments by NACA 
i in 1958 

a failure in the attitude control system for the upper stages 
injected the payload at the wrong e. Despite this, how 
ever, the “b on inflated and was seen by at 


burned up in the atmosphere 


ang 
il successfully 
least One tracking station belore 
Operation Moonwatch 
silvered 
irth’s 


and no tewe than 45 


The aim of the experiment had been to put the 
balloon ” into which would cover mest of the 


Russia, 


in 


land mass, including part ot 


optical tracking centres were expected to contribute In 
iddition to the 12 tracking stations set up by the Smithsonian 
Observatory From this and other information received from 
which operate Baker Nunn precision cameras, there are 
numerous volunteer g oups which carry out optica I icking 


of satellites in countries ranging from the United Kingdom, 
and Germany to South Africa and the United States 

In this country, for example, the British Inte inetary Society 
has established Moonwatch teams in various centres, principally 
in the Isle of Wight. Bristol and Glasgow. During Moonwatch 
operations, reports from observers are telephoned direct to the 
Society's London headquarters and thence to the Smithsonian 
Observatory From this and other information received from 


other parts of the World, the Smithsonian Observatory can 

compute the elements of the orbit and provide up-to-date 
predictions of the satellite’s position 
Thor-Delta 

The sub-orbital test on Oct. 28 of a 100-ft. inflatable satellite 


was planned as the forerunner of a series of future experiments 
in which, eariv next vear, the Thor-Delta rocket w ittempt to 
loft similar Mylar plastic spheres into orbit 
the Earth The intention is to use the 
reflectors for high-frequency Signals, just as the 
itself was used earlier ‘bouncing radi 


1.000 miles abov 
spheres as pas 
radio 


this year for 


Comparison of the 30-in. and 12-ft.-diameter inflatable satellites, 
with a model of the packaging arrangement 
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Details of the «sub-satellite'’ proposed by the NACA in 1956 
for ejection with the main payload of Vanguard. 


from Jodrell Bank in Cheshire to a receiving station in 
California. (THE AEROPLANE AND ASTRONAUTICS, May 29, pp. 
62/-8.) Ground stations would communicate simply by locking 


orbiting sphere and transmitting 
at the other station by reflection. 

exists in America for these techniques, 
expected to lead to commercial advances 


their directive antennas on the 
signals which arrive 
Great enthi 
which are confidently 
n various aspects of 
Not only will telegraphic messages and direct voice trans- 
mission be possible, according to the Radio Corporation of 
merica, but it may be possible to revolutionize the transit of 
distances. Written on standard 

etters could be scanned electronically and 
into radio signals. Satellites would 
ippropriate ground station and, 
re-assembled in letter 


isiasm 


cation 


idio 


urgent mails over intercontinental 
forms, they suggest, 
the words broken 
reflect the coded signals to the 
in a matter of they would be 
form 

It has been estimated that a system of this kind might operate 
at 2,000-mc. with 85-kW. transmitter power; a ground station 
intenna would have a 50-ft. diameter parabolic reflector steered 
by a computer 

The radio expel 

balloon” satellites 


commercial agencies 


down 


seconds, 


ments soon to be made with these giant 
will be watched with interest by many 

Bell Telephone Laboratories, for 
exampie. are constructing a station to investigate the prospects 
of passive satellites for relaying telephone calls. Moreover, not 
long after these experiments begin, the launching of the first 
Courter active relay satellites is expected. Carrying their own 
solar-powered equipment for boosting the signals received from 
the ground station, they will be used for relaying radio messages 
which can be tape-stored, and re-transmitted only upon receipt 


of the appropriate key signal Within two years, they are 
expected to lead to the use of satellite 


television 


relay stations for global 
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Echo From Venus 


ADIO signals have been successfully reflected back to Earth 

from th: planet Venus. This was announced during the 
visit by the Duke of Edinburgh to the Jodrell Bank Experi- 
mental Station on November 11. 

This major feat was performed with the 250-ft. diameter 
radio-telescope last month when the planet was at a distance 
of 30 million miles; the signals, transmitted on a frequency 
of 408 m’c., took about five minutes to reach their objective 
and “echo” back. Not only does the technique hold promise 
of investigating the physical properties of Venus bu: it will 
have importance for establishing tracking and communication 
links with space probes operating over interplanetary distances. 

Next month, the Americans are expecting to launch a probe 
vehicle of this kind around the Sun between the orbits of Earth 
and Venus. If successful, the solar-powered instruments are 
expected to report back information from the whoie of the 
orbit. Objectives of the experiment will be to study the inter- 
planetary gas, micro-meteorites, ultra-violet radiation and 
X-rays from the Sun, and magnetic fields associated with solar 
emissions. 

When a similar launching was scheduled last June, but aban- 
doned “ for technical reasons,” it was stated that Jodrell Bank 
would be the only station capable of tracking the probe at 
maximum range. 


Go-ahead For Dyna-Soar 


S we forecast last week, development contracts have now 

been placed for the Dyna-Soar boost glider. Instead of 
giving overall responsibility to a prime contractor, the U.S. 
Air Force has elected to manage the project itself through 
its Wright Air Development Division. 

The two companies, Boeing and Martin, who competed for 
the development contract, have been given separate respon- 
sibilities. Boeing will develop the glide-vehicle, and will be 
responsible for mating it to its booster, and testing it, while 


NAVY CATCH.—Following the launching of a Little Joe rocket 

on November 4, men of the U.S. Navy are seen recovering a 

model of the Mercury Space-Capsule. The full-scale model 

was separated from the rocket at 35,000 ft. in a test of the 
emergency recovery equipment. 


the Martin Company will produce the booster rocket—a 
modified Titan 1.C.B.M. 

No estimate has yet been made governing the overall cost 
of the project, but the U.S.A.F. has stated that it has about 
£19 million for the current financial year which ends on June 30, 
1960. 

The first step will be to test a glide-vehicle which can make 
a conventional landing after flying at hypersonic speed over 
a limited range. Then, the intention is to launch unmanned 
gliders followed by manned gliders, from Cape Canaveral over 
the Atlantic missile range to explore flight conditions at 
near-orbital speeds 


Inflatable-wing Boost-gliders 


LTHOUGH much attention is currently being given in the 

United States to the development of robust boost-gliders 
of metal construction, the National Aeronautics and Space 
Administration has lately revealed interest in a different type 
of re-entry aircraft taking the form of a glider with inflatable 
wings. Such lightly loaded vehicles are being studied at Langley 
Field where the model illustrated on this page was recently 
shown. 

Not only does the technique greatly facilitate the stowage 
of an otherwise bulky wing structure inside the nose-cone of 
the launching vehicle, as explained in the present article, it offers 
a great advance in re-entry technique. 

Whereas the wing loading of a re-entry vehicle of the Dyna- 


Soar type might be 25 Ib./sq. ft.. the loading of an inflatable 
glider would be a mere fraction of this. Concepts produced by 
NASA include a delta-shaped vehicle with an overall length 
of 133 ft. and a span of 76 ft.; the crew would be situated in 
a pressure capsule at the leading edge of the “ dirigible * type 
fin. A glide vehicle of these dimensions, with accommodation 
for two men, would have a wing loading of about 1 Ib./sq. ft.; 
a similar vehicle 200 ft. long and 100 ft. span would halve this 
figure. 

Operation of these vehicles in the highly attenuated air at 
300,000 ft. and above would permit high lift to drag ratios and 
retardation would be gradual, involving very little aerodynamic 
heating. Descending lower into the atmosphere below 200.000 ft.. 
calculation has shown that re-entry speeds 
may fall as low as 200 m.p.h.—this despite 
the fact that the vehicle may have been 
launched in the high atmosphere at near 
orbital velocity. 

If the problems of producing such an 
aircraft are, in fact, solved. it will be a 
considerable help to the design of the 
overall launching vehicle because a wing 
exposed on the nose of a rocket causes 
difficult stability problems at take-off. A 
wing compactly stowed in the nose-cone 
would simplify matters considerably. 

At present, research is progressing with 
materials. One suggested method is a 
folding wire frame covered with a rubber- 
like fabric. Much work in similar fields 
has been done at Cardington in this 
country. It will be interesting to see how 
long before the authorities in this country 
realize that this British work might be 
useful in the space-flight field. 


Model of an inflatable boost-glider 
which, containing two men, might have 
a wing-loading of about 1 !b./sq. ft. 
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NCREASED TYRE LIFE 
JET 


GOODYEAR REINFORCED TREAD AIRCRAFT TYRES 


ONE THIRD 
MORE SKID-DEPTH 


Conventional high-speed tyre Goodyear Reinforced Tread tyre 


(With extra skid-depth) 


SPECIALLY developed for landing speeds over and maintenance costs. The reinforcement— 
160 m.p.h., Goodyear Reinforced Tread Air- backed by the strength of the Goodyear 
craft tyres have additional layers of fabric carcass—also gives improved protection 
moulded into the actual tread rubber. This against stone bruising. 
— safe retention of a greater skid- = 4. Goodyear Tyre & Rubber Co. (G.B.) Ltd., 
epth than is possible with conventional high- Aviation Products Division: 8-9 Salop Street 
speed tyres. Up to one third more usable tread Wolverhampton. Tel.: Wolverhampton 27727. 
thickness means more landings per tyre— _— Airline Sales & Service, Viscount Way, London 
with consequent reduction of replacement Airport, Hounslow, Middx. Tel: SKYport 1922. 
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Fear of Collision in the Air 


A private pilot’s point of view 
/ / 


EAR, as the philosophers say, is ever a bad counsellor, and 
there is no doubt tnat it has been responsible for much of 
the bad counsel which has got into the Air Traffic Control 
regulations in Great Britain, and which has almost killed private 
and light aircraft flying in this country. It seems a little unkind 
to say so, and hope I am wrong, but I have sometimes 
wondered whether the real fear among some of the Controllers 
is not of being partly responsible for a collision, or for 
getting into trouble themselves if a collision should take place. 
Anyone who has studied the Air Traffic Control regulations 
can see right through them that this cracked (and I use the 
word “ cracked ” advisedly) idea that if you have a lot of aero- 
planes in the sky at the same time there are bound to be a lot 
of collisions, has coloured these regulations and caused them 
to become the farcical and restrictive things which they are 
today. 

Unfortunately, too, most of these regulations seem to have 
been made by people who have sat at a flat table with flat maps 
in front of them, and entirely ignoring the third dimension 
which we have in the air. They have not been made by 
experienced pilots. Whoever studies air accidents, and reads 
the annual review of them produced by the M.T.C.A., will know 
that collision is quite the smallest risk of anyone getting killed 
or seriously injured in an aeroplane. This is statistically true. 

Anyone who has been to flying meetings or who has visited 
a flying club aerodrome such as Fair Oaks on a fine Sunday 
afternoon, and who has seen the number of machines in the 
sky, a good many of them darting about in an apparently unpre- 
dictable way, must realize that, owing to the great manceuvra- 
bility and excellent forward view of small light aeroplanes and 
the fact that each pilot has ‘three dimensions to use in order to 
avoid collision, the chance of actual collision is infinitesimal. 

It is indeed true that here again tear does rear its ugly head. 
Even a comparatively experienced pilot who thinks nothing 
of driving a motor car down an arterial road at 70 m.p.h., and 
passing another car, also going at high speed, perhaps missing 
him by inches, tends to get a little scared if he encounters 
another aeroplane flying within a few yards of him. 

Formation flying and racing are great cures for this fear. 
Flying closely enough to another aeroplane so that you can 
make faces at the pilot starts off by seeming a rather dangerous 
pastime, but you soon get used to it. In the light aeroplane 
of the future, which is bound to come, delayed as it may be 
by obstructive regulations, we shall get just as used to passing 
close to other aircraft as we are to passing other motor cars 
on the road. 

We all know the rule of the road in motor cars, and our 
instinct always causes us to turn in the right direction. I 
would make it part of the test for a pilot's licence that the pilot 
shouid learn to act just as instinctively and rapidly in an aero- 
plane if he suddenly finds one coming straight at him. 

Iwo or three pilots in the Tiger Club have often enjoyed 
themselves on a Saturday afternoon, doing what they call “ cross- 
overs.” It is supposed to look dangerous. Two aeroplanes 
charge straight at each other across the aerodrome, but there 
is no danger whatsoever, as each pilot knows which way to 
go to avoid the other, and they can see each other perfectly. 

Some time ago I was flying along a railway line, and happened 
to be looking at my map. I looked up and saw a Chipmunk 
coming straight for me on the opposite course. At no time 
had I any sense of danger. I swung a little to the right, and 
he did the same. 

The stories of near misses which have been patiently col- 
lected by officials of the Ministry of Aviation are in nearly 
every case complete nonsense. You might just as well say you 


have hundreds of near misses every time you motor down a 
road. 

Indeed, the fault is with certain air line pilots who spend too 
much time looking at their instruments while in “ home waters,” 
and sometimes apparently no time at all in looking out. There 
was an interesting case some time ago of a pilot who hit the 
ground when he thought he was at 10,000 ft. because he had 


Mr. Norman jones, 
here seen getting into 
a Turbulent built by 
Rollasons at Croydon, 
began flying as a 
private pilot over 
thirty years ago. In 
1927 he won the Air 
League Challenge Cup 
at Castle Bromwich. 


been relying entirely upon his instruments and apparently had 
not bothered to look out at all. 

Ships have been travelling on the sea for a great many years, 
and, with the wisdom that comes from experience, it has been 
laid down that no ship, in conditions of bad visibility, has any 
right to travel faster than is safe. The same rule should apply 
to air liners. 

There is also another rule of the sea, and that is that nothing 
can excuse a ship’s master for failing to keep a good lookout. 

Again, no one has exclusive right to the sea and, as yachts- 
men all know, steam is supposed to give way to sail. 

Obviously no one wants to break his neck flying, however 
slight the risk, and commonsense rules which: can reduce the 
risk without stopping flying are all that is needed. One of the 
most reliable instruments in an aircraft is the altimeter. There 
is plenty of room in the air, and it is the simplest thing in the 
world to keep small aircraft without radio and few instruments 
in bad weather below a certain height, say 800 ft., and to 
arrange that all other aircraft fly in certain height bands accord- 
ing to their ¢@mpass courses. 

This means that small aircraft which do not like cloud flying 
should keep below the clouds, and with their comparative 
quietness they will not annoy people on the ground. Larger 
aircraft which can fly by instruments should fly through cloud 
if it happens to be on their height band. 

The possibility of collision near an aerodrome, although still 
infinitesimal, is obviously greater than in open country, but, 
here again, the solution is easy. All aerodromes should have 
left-hand circuits, and aircraft flying in at less than 100 m.p.h. 
should make smaller circuits, and the faster and bigger aircraft 
shou!d make larger circuits. When approaching an aerodrome, 
everyone would then know where to go. 

Aeroplanes can land at grass aerodromes, or where there are 
grass runways, in rapid succession provided pilots adhere to 
the commonsense rule that the aeroplane behind always lands 
slightly to the right of the one ahead and, when landing, each 
aeroplane turns to the left. This rule is adopted in the many 
aerodromes where aircraft land under no control. 

Once we can get it into the heads of our Contgollers that 
travelling by light aeroplanes is less dangerous thab going by 
motor car, and that they are extremely manceuvrabit provided 
one keeps a reasonable lookout, then at last we abn begin 
to make some progress in the right use of the lowdffegions of 
the air. We can then relieve the traffic congestion af the roads, 
and enable people to go about their lawful occafipfis swiftly 
and easily NORMAN JONES. 
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News of Industry 


Electrical Power Units 
NITIALLY the use of 28-V., pc elec- 

trical systems was almost universal for 
aircraft and they only required ground 
power units (G.P.U.s) of low output. A 
trolley carrying a collection of batteries 
or a modified motorcycle engine driving 
a DC generator were common sources of 
ground power supply. One unit of the 
latter type was the 500 c.c. Triumph air- 
cooled 6-kW. pc set. 

Smaller sets, such as that of 2.75-kVA. 
which was mounted in a portable frame, 
were built for providing ground servicing 
power. This unit was driven by a 250 c.c. 
two-stroke Royal Enfield engine. 

In 1951 the first electrical servicing and 
engine starting trolleys produced by 
Vernons Industries, Ltd., of Liverpool, 
were delivered to the R.A.F. These were 
6-kW. and 10-kW., 28-V. pc sets powered 
by a 1,172 cc. Ford engine, and 
altogether several thousand were even- 
tually in service. The output of these 
could be supplied either by the generator 
directly when the set was running, or by 
the two 12-V., 40-a.h. batteries when the 
set was not in operation. 

As search radar and radio installations 
in aircraft grew in size, so bigger G.P.U.s 
had to be developed. When Coastal 
Command was equipped with Neptunes 
which had a 400-c/s electrical system, a 
special G.P.U. was built by Vernons for 
the Service, and 25 were produced. 
Twenty sets were engine driven and 
five were complete electric sets for use 
indoors. At an operating speed of 
2.800 r.p.m., they had a 400-c/s output at 
120 V. 

Further pc sets built for the Services 


The lorry mounted G.P.U. supplied to 


English Electric for starting the 
Lightning at the Paris and S.B.A.C. 
shows. 


included a 12/50-kW. servicing and start- 
ing trolley. This set was produced in two 
forms, one electrically driven and the 
other powered by a Rolls-Royce B.81 
petrol engine. Two supplies were avail- 
able, 12-kW. 28-V. pc and 50-kW. 112-V. 
pc, enabling it to start any aircraft then 
in Service. 

A standard pc 10/40-kW. dual voltage 
trolley was developed by Vernons for the 
R.A.F., and is still in quantity produc- 


tion. When current orders are completed. 
over 300 will be in service. The set's 
10-kW. supply is used for maintenance 


and its 40-kW. supply for starting. An 
intermittent rating of 90 kW. is also avail- 
able for brief periods for starting large 
engines. The two generators are driven 
by a Rolls-Royce 115-b.h.p. B.60 petrol 
engine. 

The flywheel incorporated in these sets 
is larger than usual to permit the employ- 
ment of a relatively low-powered engine. 
When the aircraft engine is started, the 
load on the generating set increases 
sharply, slowing it down. As the speed 


A Vernon 100kVA., 400 c/s diesel driven 
G.P.U. designed to provide electrical 
power for servicing the Boeing 707. 


of the set decreases the flywheel expends 
its kinetic energy, thus supplementing the 
engine torque until the aircraft engine 
Starts and the load decreases again. 
With the introduction of aircraft 
requiring ac supplies, Vernons developed 
a pDc/ac conversion unit. This consists 
of a pc motor and 400-c/s alternator, 
together with ac exciter and control gear 
mounted on a four-wheeled trolley. The 
40-kW. output of the 10/40-kW. set 
drives the motor of the conversion trolley 
which then provides 400 c/s supply. 
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Several civil pc sets similar in general 
construction, but of more refined appear- 
ance, have been produced by Vernons 
prior to its current range of new G.P.U.s. 
One such set was a 20-kW. articulated 
unit drawn by an electric tractor, which 
is at present in service in Lebanon. 

The advent of the new civil gas turbine 
engine transports, such as the Boeing 707, 
Douglas DC-8,. Convair 880, Lockheed 
Electra and Bristol Britannia with high- 
performance 400-c/s systems has brought 
about the development of new ground 
electrical equipment. An example is the 
batch of 20 G.P.U.s that Vernons are 
supplying to B.O.A.C. for use with its 
707 fleet; 16 with diesel engines and four 
with electric motors. 

Eight of the 16 diesel sets are skid 
mounted 25-kW., 25-KVA., 400-c/s units 
driven by a Ford engine. Some of these 
sets will be mounted on Douglas tractors 
and others on Mercury tractors. The 
remaining eight engine-driven are 
powered by Dorman 6LCT turbo-super- 
charged diesels, and are of the lorry- 
mounted type. 

Further development effort is being 
applied to static sets for use in aircraft 
servicing and electrical workshops. A 
range of standardized vertical motor 
alternator sets is being produced to pro- 
vide a compact source of 400 c/s power. 
Vernons are also building a series of 
aircraft alternator test rigs. 


sets 


Ground Handling 


RIMARILY designed to handle the 

Boeing 707 and the Douglas DC-8, 
the Tugmaster type D.C. 7Q produced 
by Douglas Equipment, Ltd.. of Chelten- 
ham is now on order for a number of 
airlines. Developed from. the earlier 
Tugmaster type AT. 108 first produced 
in October. 1952, for handling the V- 
bombers then starting to enter into 
service with Bomber Command. the type 
D.C. 7Q is capable of towing aircraft of 
the 300,000-350,000 all-up-weight 
bracket. As the company’s first heavy- 
duty tractor, the AT. 108 was designed to 
handle 200,000-lb. aircraft. 

The new Tugmaster can be fitted with 
various powerplants and other equip- 
ment to meet special requirements. But 
in its standard form it has a Leyland 
6-cylinder, 230-b.h.p. diesel engine fitted 
with a fully automatic transmission, com- 
prising a torque converter and four-speed 
and reverse self changing, air pressure 


operated gearbox. This transmission 
system provides the correct reduction 
ratio at all loads and speeds, and 


eliminates snatch. 

A maximum traction effort of 32,000 
Ib. is available at rest, and towing speeds 
of between 15 and 25 m.p.h. can be 
obtained, depending on gradients and 
surfaces. At 5 m.o.h. the traction effort 
of the 14-ton tractor is 13.000 lb., which 


Large Transports 


drops down to 3,000 Ib. at 20 m.p.h 

In addition to automatic gear change. 
hydraulic power steering incorporating 
“feel.” and = air-pressure braking are 
fitted to the Tugmaster. Seating accom- 
modation for five crew members, includ- 
ing driver, is provided and electrical 
generating sets and radio can be installed. 

At the time of writing, eight companies 
had ordered Tugmasters for operation as 
far afield as the United States. Singapore, 
Australia, Italy, Holland and Germany, as 
well as in the United Kingdom. Four 
companies—Qantas: Field Aircraft Ser- 
vices: A.S.A. of Rome, a ground handling 
organization: and K.L.M.-—-have ordered 
standard units. and the remainder require 
various changes. 

B.O.A.C.’s Tugmasters are to be fitted 
with 25-kKVA. generating units for 
supplying electrical power to its 707s 
during towing and Pan American are 
replacing the Leyland engine with a 160- 
b.h.p. American diesel. The Italian air- 
line. Alitalia, is having the Rolls-Royce 
246-b.h.p. diesel fitted and T.W.A. has 
specified four-wheel steering and four- 
wheel drive. Vhe four-wheel steering 
system provides these separate combina- 
tions according to selection—one. normal 
two-wheel drive; two, synchronized four- 
wheel steering: and three, four-wheel 


“crab” steering. 


A Douglas Tugmaster as 
supplied to Field Aircraft 
Services at London Air- 
' port. Seen'here coupled 
to a Pan American 707, 
the tractor has been 
ordered by eight com- 
panies for World-wide 
operation. 
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Correspondence 


Man-powered Flight 

HE recent meeting of the Man-powered Aircraft Group of 
the Royal Aeronautical Society has drawn attention to a 
considerable enthusiasm for the attainment of flight with the 
aid solely of the muscles with which nature has supplied us. 
In the daily and the technical Press and also at this meeting 
we learnt of two completed aircraft built with this end in view 
Neither aircraft has any lateral control and the first attempts 
at flight in one of them has already shown how important 

the lack of aileron control can be. 
This reminds some of us of the early pioneers of gliding 
flight who, starting with the Wright brothers, succeeded only 


after they had mastered the problem of satisfactory lateral 
control in actual flight. It is hoped that their experiences will 
be borne in mind in the present endeavours 


Claygate, Surrey. L. NAYLER 
More “ Invidious Comparisons 
IMPLIFYING the figures of “ comparable” airlines (THE 
AEROPLANE AND ASTRONAUTICS, November 6), B.O.A.C 
Air France and Pan American, we have 
BOAC. P.A.A 
Each aircraft carries 7,650 18,600 21,850 passengers per 
annum 
Each aircraft carns the wages of 312 152 162 employees 
Each employee “ looks after’ 24 122 131 passengers 
I believe that capacity-ton-mile economics can be very mis- 
leading, producing forest-like figures which mean next to 


nothing. Cut down those figures to ones and twos, and mix 
them up with individual people called passengers (who pay) 
and employees (who are paid) and individual aeroplanes (which 


are the tools of the trade), and you get individual tree 
economics which even I can understand. 

With the Herald Down Under 

| 

| 

| 

New Zealand, a2 New Zealander tells me, is 


probably the only country where Temperance Society 
meetings are held in pubs. There's a free and inde- 
pendent spirit which, alas, is sometimes also evident in 
the hotel services. When the Dart Herald party of 
| 14 arrived at the Hotel Paraparaumu at 8 p.m., only 
six dinners were available. While the unlucky eight 
sought nourishment elsewhere, the other six travellers 
tackled a meat dish which had long been in the oven 
However, the English fortitude prevailed, even unto 
One diner commenting as he scraped away: “ Well, the 
glazing on the plate is delicious.” The crockery, too, 
helped to soothe—it bore the initials “HP.” In fair 
ness, all went well thereafter 

* 

At the Rongotai Display | saw with Pressman’s 
delight two aviation pioneers still together after 30 
years. Older readers may remember the epic flight 
from England to N.Z. in 1930 which Cyril Kay and 
| Harold Piper made in a Desoutter monoplane. It took 
them six weeks and nine forced landings. Cyril 
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Thus. in tree economics, B.O.A.C. should be able, by com- 
parison with airlines flying the same routes or similar, in 
similar up-to-date aircraft, to double or treble its paying 


passengers with the same aircraft, and halve its employees at 
the same time, and it will still have fewer paying passengers 
per wage-earning employee than the others 
While daily passing “ The Kremlin” and its precincts I have 
always thought what an extraordinary lot of aeroplanes they 
have on the ground at any one time. It always looks as if 
there must be too many people controlling too many people 
who do not have enough work. The tree-economics figures 
seem to confirm that 
Blaming the losses on subsidiaries appears to be just bad 
business, blaming it on strikes is at least partly bad manage- 
ment, and surely all airlines have to cope with capital repay 
ments and interest charges? 
A.P Prior.” 


Pedalling Away 


OBSERVE on page 429 of THE AEROPLANE AND ASTRO- 
NAUTICS for November 6 that Mr. Nonweiler has designed 
a two-man “ Peddlecraft.” [ take it that this is the form 


of transport used by the up-to-date barrow boy. 
London, E.C.3 BRIAN HaIMES 
[Yes, indeed. Swift use of the pedals ensures escape from 
officious policemen.—ED.] 


Satellite Scale Drawings 
HE answer the third point in Mr. B. Bathurst's letter 
(October 23 last) depends on the angle of launch; as | 
remember, I did not feel it could be assumed that the angle of 
launch would coincide with the line of flight of the carrier. 
Also, a velocity of 1/40th of the escape velocity would be a 
small proportion of the work for the acceleration of the body 
Melton Constable, Norfolk ** KENTIGERN.” 
{Comment on this subject from our astronautical corre 
spondent appeared on p. 422, October 30 last.—Eb.] 
{A letter in praise of the Tiger has had to be held over. 


to 


Ep.] 


retired recently as an A.V.M. and C.A.S. of the 
R.N.Z.A.F. and is now writing his life story; Harold 
became a Short test pilot and with John Lankester 
Parker, then chief test pilot, flew the Short-Mayo 
Composite, among other types. For the past five years 
he has been flying top-dressing aircraft, dropping some 
6,000 tons in 18,000 flights. Now he’s going to live 
quietly in Australia 
Another great N.Z. aeronaut who has pulled out 
the commercial flying business, to the surprise 
most, Fred “ Popeye” Lucas, whose Southern 
Scenic Airservice has become an indispensable part 
of the welfare of a large area of South Island. He’s 
returning to the family business of farming and cattle 
raising. But I bet he'll have his own aircraft and 
strip 

Some of the Rongotai Display’s Service aircraft 
operated from Ohakea, 100 miles north of Wellington, 
and at the briefing, one pilot asked what social 
arrangements had been made for them to face. 
“Well, actually, ” said the briefing officer, “ the 
arrangements are fairly fluid.” Fair enough. 

Last word on the Display: The programme carried 
a cigarette advertisement with the slogan “GO BUY 
VISCOUNT PLAIN.” I thought I was the only char- 
acter who could get away with that sort of thing. 


* 


I joined the Herald Foreign Legion at Christchurch. 
B.O.A.C.’s Comet 4 was also demonstrating there and 
the two aircraft's fine showing did much to fan the 
New Zealanders’ natural inclination towards our pro- 
ducts. The lively Herald party are helping this column 
along splendidly. Sqn. Ldr. * Hazel” Hazelden, HP’s 
chief test pilot, leavens his monumental solidity with 
a dry wit. Ata hotel bar a local citizen's philandering 
approach to the barmaid was coldly rejected. 
“Hazel” murmured “ That's what is known as One 
down-manship *.” 


of 
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NOTES AND EVENTS 


HELMET ASSEMBLY.— A standard Ser- 
vice-approved helmet fitted with the 
new Amplivox boom-mounted noise 


cancelling microphone attachment. 

Fitted to the helmet by means of a 

modification kit, the whole assembly 

has a NATO designated microphone 
inset. 


NEW BREATHING.—The Ministry 
of Aviation has ordered a number of sets 
of liquid oxygen breathing apparatus 
from British Oxygen Aero Equipment, 
Ltd. The de Havilland Sea Vixen and the 
Folland Gnat will be the first production 
aircraft to be fitted with this system. The 
company have been responsible for the 
development of this apparatus which uses 
a stainless steel converter, storing liquid 
oxygen at low pressure and changing it 
to gaseous oxygen when required. 


FOR 1960 


OPIES of the 1960 edition of 

THe AEROPLANE Diary are now 
available from the publishers, 
Temple Press Limited, Bowling 
Green Lane, London, E.C.1. The 
diary is produced in two editions 
the leather edition costs 6s. 3d. 
(post free 6s. 9d.), and the rexine 
edition costs 4s. 6d. (post free §s.), 
inclusive of purchase tax. 


PRODUCTION TRANSFERRED.— 
Production of Elliott Equipment, Ltd.'s 
inflatable liferafts, lifejackets and other 
equipment has been transferred to their 
factory at Slough, Bucks. The address of 
Elliot Equipment will now be: 5 
Falmouth Road, Trading Estate. Slough, 
Bucks 


MANAGEMENT COURSES. The 
Sundridge Park Management Centre has 
released details of the next series of 
residential courses in top-level manage- 
ment methods. Courses are of one or 
three weeks’ duration, the fees being £60 
and £150 respectively. The shorter 


courses will deal with Sales Management, 
Development of 
Strategy. 
three- 


Works Management, 
Executives, and Management 
The subjects dealt with on the 


* delivery 


week course will include Sales and 
Marketing, Production, Personnel, 
Statistical Methods, Work Study and 


The first course 


Operational Research. 
Requests for 


begins on December 13. 


reservations and further details should 
be addressed to The Director, Sundridge 
Park Management Centre. Bromley. 
Kent. 

BRANCH LOCATIONS. After 
revision and extension, the various 
branches of Rollason Aijrcraft and 
Engines, Ltd., are now situated thus: 


Head Office and Works, Croydon Air- 
port; Maintenance and Servicing Unit, 
Biggin Hill Aerodrome; the company also 
has a resident team of servicing engineers 
at Redhill Aerodrome. 


DECCA - G.P.S. AGREEMENT. 
Following the recent statement of an 
agreement between Decca Radar, Ltd., 
and General Precision Systems, Ltd. 
(G.P.S.), it has been announced that Mr. 
R. E. Lewis and Gp. Capt. E. Fennessey 
of Decca have joined the G.P.S. board. 
Decca Radar has subscribed for 98,612 
ordinary shares in G.P.S., thus 
acquiring a 25°, interest in the company. 


BRISTOL IN) SWEDEN.—A new 
company known as_ Svensk-Engelsk 
Aero-Service A.B. has been formed in 
Stockholm as a subsidiary of The Bristol 
Aeroplane Co., Ltd. It will act as a link 
between Bristol and the Royal Swedish 
Air Board, which has ordered Blood- 
hound SAMs, and will also promote sales 
in Sweden for Bristol Aircraft, Ltd., 
Bristol Siddeley Engines, Ltd., and other 
subsidiary and associated companies of 
B.A.C. 


WESTLAND DEPARTURE. Mr. 
P. G. Hering, who was Public Relations 
manager for Westland Aircraft, Ltd., has 
left the company. 


ANGLO-U.S. APPOINTMENT.—Mr. 
John Boardman has been appointed to 
the board of U.S. Industries Inc. (Great 
Britain), Ltd. Mr. Boardman 
deputy chairman of the Burtonwood 
Engineering Company, now taken over 
by U.S. Industries as part of their expan- 
sion plans in the U.K. 


Company Notices 


New Companies 


Aircraft Leasing Co., Ltd, (638.472) 
Reg. October 1 Cap. £10,000 in 
Ofjects: To carry on the business of proprietors 
and hirers of and dealers in acroplanes. seaplanes, 
and aircraft of all kinds, etc. Subscribers: Major 
Adrian J R Holt (¢retd.), 17) Upper Gros- 
venor Street. W.1 § shs.; Dhan D. Singh, 83 
Ladbroke Grove, W.11, merchant, ‘ shs.; Mrs 
Mohini Nayyar, M.Sc., 4 Links Road. Epsom. 
Surrey, 20 shs. Directors to be appointed by the 
subscribers Solrs Bernard Oberman and Co 
Chancery House, Chancery Lane, W.C.2 

Shand News and Press Service, Ltd. (639,139) 
Private co. Reg. Oct. & Can. £2.500 in £1 shs 
Obiects: To provide and maintain a collection and 
delivery service at London Airport and elsewhere 
and to act as agents for the consignment, collection, 
and clearance of news films, photographs 
materials, etc Directors: Alexander 
Shand, both of 98 Berkeley 


Private co 
£100 shs 


and press 
Shand and Mrs. F 
Avenue, Cranford, Hounslow, Middlesex 

Continental Air Transport, Lid. (639.005)- 
Private co Reg. Oct. 7. Cap. £100 in £1 shs 
Subscribers lan J Maclean 125, Generaal 
Spoorlaan, Rijwiik, Den Haag. Netherlands; Harry 
Pool, 3 Queen Victoria Street, E.C.4 Solrs 
Hextall, Erskine and Co., 3, Queen Victoria Street, 
E.C.4. 


Aviation Calendar 

November 20.—Institute of Navigation 
lecture, “ Radiometry, Radio-Astronomy 
and Infra-red Techniques,” by C. M. Cade 
at the Royal Geographical Society, 1 
Kensington Gore, London, S.W.7, at 
17.15 hrs 

November 
Swindon Group lecture, 
the Acroplane,”” by 


20.—Institute of Transport 
* The History of 
A. Kendall, at the 


Engineering Socicty Rooms, Swindon, at 
18.30 hrs 

November 20.--R.Ac.S. Luton Branch 
Annual Dinner, at the Leicester Arms 


Hotel, Luton, 

November 20.—-R.Ac.S. Graduates’ and 
Students’ Section, Winter Dance, at 4 
Hamilton Place. London, W.! 

November 21.—R.Ac.S. Graduates’ and 

Rt 


Students Section, visit to AE 
Harwell. 

November 21.—-R.Ac.S. Hatficld Branch 
visit to the N.P.L. Teddington. 

November 24.-—-R.Ac.S Belfast film 


night, in the lecture hall LG8, David Kein 

Bu.iding, Queen's Universiy, Gelfast, at 

19.00 hrs 
November 24. Electronics 


Radar and 


Association lecture, Waveguides for Long 
Distance Communications,” by Prof. H 
M Barlow, BSc. M.LELE 
Universuy College, London, at the Kvoyal 
Society of Arts John Street 
Adelphi London, W.C.2. at 19.30) hrs 
(Tea available at 18.30 hrs.) 

November 24.—-R.AcS. lecture “ Heat 


Acronautical 
B. Spalding, at 
Place, London, 


and Mass Transfer in 
Engineering,” by Prof. D 
the Library, 4 Hamilton 
W.1, at 19.00 hrs 

November 24.—The Insutuje of 
port lecture, “* Economics of Long Hau! 
Air Transport,”” by B. Scou, Chief 
kconomics Adviser BO.ALC., at the 
Conference Room 3rd Floor, =Central 
Tower, London Airport Central, at 18.00 
for 18.30 hrs 

November 25.—The Kronfeld Club 
lecture, “ The B.E.A. Line entry in the 
Daily Mail Race,” by Peter Brooks, at 56 
Victoria Street, Westminster, S WI 

November 25.—R.Ac.S. London Airport 
Branch lecture, Air Traffic Control,” by 
Woodruffe, at B.E.A.’s Vicking Centre 
Cinema, Hatton Cross. London Airport, 
at 18.00 hrs 

November 25.—Instituge of Production 
Engineers, South Western Region lecture 
* Training of a Production Engineer for 


Trans- 


the Arrcraft Industry.” by Prof. John 
Loxhain, M.I.Mech E 

M.1.Prod.t M.B.1.M., at the’ Large 
Lecture Theatre, The Engineering Faculty 


of Bristol University, Bristol, ay 19.00 hrs 
November 26.—R.Ac.S. Third Lanchester 
Memorial Lecture, Some Developments in 
Boundary Layer Research in the last 
Thirty Years,” by Prof. H. Schlichting, at 
Church House, Westminster, London, 
at 18.00 hrs. (lea 17.30 hrs.) 
November 27.--R.Ac.S Man-Powered 
Aircraft Group lecture, ‘“* Man as an Aero 
Engine,” by Dr. D. R. Wilkie. at the 
Library, 4 Hamilton Place, London, W 
at 19.00 hrs 
November 28.--R.Ac.S. Halton 
A.G.M. and Dinner, at the Branch 
R.A.F. Halton, at 15.00 hrs 
November 30.—R.AcS. Henlow Branch, 
Film Night, in the Assembly Hall 
R.AF Technical College, Henlow, at 
19.45 hrs 


Branch 
H.0 


New Patents 
APPLICATIONS ACCEPTED 


Wilford, E. B., and Lemont, H. I 
* Rotary wing aircraft.."—Nov. 14, 1956 
(Nov. 17, 1955.) 


Blackburn and 


819,214 


General Aircraft, Lid 
and Bethell, B.—‘* Mechanical interlock 
for two separately movable parts such 
as undercarriage and door of compart- 
ment into which it retracts.””—4Sept. 16 
1957.) 


819,198 


Personal Notices 
BIRTHS 


Cardwell.—On November 2, at St. Bartholomew's 
Hospital, to Elizabeth, wife of Sqn. tdr. J 
Cardwell, RAF Thorney Island—a daughter 

Morgan.—On November 6, at Bushey Heath, to 
Eve, wife of Sqn. Ldr. Gwyn Morgan, R.A. a 
daughter 

Moss. —On Norwich 
N. R 


November 1, at West 
Hospital. to Anastasia, wife of Sqn. Ltd. 
Moss, R.A.F.—a daughter (Susan Patricia) 
Warrington.—-On November 2. at 
Akrotiri, B.F.P.O. 53. to Zubcida (née 
wife of Fit. Lt. V. L. Warrington—a son 


RAF 
Saleh) 


— : 
q 
4 
— 


THE AEROPLANE 
and ASTRONAUTICS 


TANKING UP IN MID-AIR. Valiant-to-Valiant hook-up! 
Mid-air refuelling techniques by giant aircraft such as these 
vastly increase the range of our V-hombers. Already flights 
of 6,000 miles have been made, including a non-stop flight from 
London to Cape Town. 


The world’s most 
challenging profession 


Few professions demand higher quali- officer in the R.A.F. looks his civilian The Under Secretary of State, Air 


ties than a flying career in the R.A.I contemporaries squarely in the eye . . Ministry (M.9) (AP 30),  Adastral 
a challenge to any young man who has _ and gets a lot more out of life. House, London, W.C.1. (Applicants 
ever felt the urge to fly. You may think For details of how to apply, of pay, must be between 174 and 26 and have 
there’s no future flying manned aircraft conditions and allowances write to: a9 gained a good G.C.E. or equivalent.) 
in the R.A.f but you would be quite soe, 

wrong. Manned aircraft will be needed “at 


J, 
in vital roles such as the V-bomber 
force. certain air defence duties, tactical You l] get more out of life. 7 flying 
support, all types of reconnaissance and 

air transport for many years to come. 


And as guided missiles play an in- with the Royal Air Force 


creasing role in our defence, it is the 
men with flying experience who will 


1 Flight Lieutenant of 26 can earn, with — retired pay. (2) 12 years, with the option 
command the units that use them. 


full allowances, nearly £1,700 a year of leaving after 8 years and the chance 

One last point. Today many careers The R.A.F. wants pilots, navigatorsand of gaining a permanent commission. 
offer good pay and conditions. The air electronics officers for three types of (3) 5 years, also with the chance of gain- 
R.A.F. is one of them. Materially, an commissions: (1) Permanent, leadingto ing a permanent commission. 


2 
— 
— 
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PRO 


THE AEROPLANE 
and ASTRONAUTICS 


galley 


MORE (THAN 100 OF THE WORLD'S 
AIRLINES USE 
YAIRBORNE GALLEY EQUIPMENT 


No-one else, anywhere in the world, supplies 
anything like as much aircraft catering 
equipment as does the G.E.C., indisputably 
the foremost company in this specialised field. 


THE GENERAL ELECTRIC COMPANY LIMITED, 


26 


>= 


NOVEMBER 20, 1959 


MAGNET HOUSE, KINGSWAY, LONDON, 


W.C.2. 


HANDLEY PAGE LIMITED 


require several experienced 


AERODYNAMICISTS 
SYSTEMS ENGINEERS 


FLIGHT TEST ENGINEERS 


for Flying and Non-Flying Duties in 


FLIGHT TEST SECTION 


Those interested, with suitable degree and experience, 
should write to :— 


Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2 


HANDLEY PAGE LIMITED 


seek 


TECHNICAL ASSISTANTS 
LABORATORY ASSISTANTS 


A number of interesting posts occur in connection 

with Test Work on Aircraft Structures, Systems, 

Electronics, Instrumentation and Ground Test Rigs 
at our Radlett Aerodrome, Hertfordshire. 


Qualifications :—G.C.E. in science subjects—O.N.C. 
—H.N.C. or B.Sc. in Mech. or Physics. 


Preference will be given to applicants with some 
experience in this sphere of work. 


Write giving full details of experience and age to :— 


Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London, N.W.2 


j 
or 
ce : 


NOVEMBER 20, 


“A EROPEARE 


ASTRONAUTICS 


PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Friday week's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-) 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strrictly net and prepayable. Monthly 
accounts for settlement by the end of the month 
following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 
REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager The Aeroplane and 
Astronautics,"” Bowling Green Lane, London 


1959 


€.C.9 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 


CLASSIFIED 
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AIRCRAFT FOR SALE 
R K D' NDAS Ps 


FOR 

ERS 
HERE seems doubt that Tripacer 
the it needs most 
oa an Ou phone neve 
is to 
r 
re prices 
» oher a 
aircraft of 


Custom 
12-ch 


mport duty 


Al ther 


types available through 


R K DUNDAS, LTD Dundas House. 59 Saint 
e James's London, S.W.1 ¢, Hyde Park 
3717 Cabtes Dundas, Piccy, London.” 09-10 
OLLASONS for Tiger Moth Croydon $151 
R 772-708 
G-APC! The first home-built Turbulent in 
UK the first Turbulent to 
carry VHEI 7 hours airframe and engine, permuit-to 
fly to March 19, 1960, Air-O-Ear ROI 13 channels 
Box are Iu AEROPLANE ND ASTRO 
AUTICS $09-x678 
FOR SALE 
Under 180 hours run on both P| & W 1830s and 
ropellers Lust major overhau cost £20,000 less 
han yeur ago Inspect any time tterdam, Holland 
WITH PERMIT TO FLY, £5,000 NETT 
IRLINI IR PARES l TD 
SOUTHEND AIRPORT, ESSEX, ENGLAND 
Phone Rochford ‘S6881 Telex 1943 
510-8896 


AIRCRAFT SALES AND FINANCING 
SPECIALISTS 


70 Mk. 21 and 31 fleet available at 


prices designed to eliminate com ition 

OUGLAS DCé nil ours engines and propellers 
A irframe hours, $250,000, world’s best buy 

OUGLAS DC4 urge selec ym available, passenger- 


cargo ¢ n 
OUGLAS DC3 passenger-cargo 
hours, 5.M.O.H £15 


oors, 600 
H' RON 1B Airline Configuration, excellent cond 
tion. £16." bareair 


AND FOR THE PRIVATE AND BUSINESS PILOT 
OONEY Mk. 20 Series The finest value in new 
ligh-performance 4-seater aircraft £6.850 
Del.vered Juty paid, also used Piper Tri-pacers 
Coman-hes Apaches Bee Bona as Travelairs 
Twin Bonanzas, Super 18. Cessna | 5 310. These 
have heen cited by our New York 
ussociates as being the best propositions on the 

market 
I ris arranged and for fu details 


. ymnitact 
RAVELAIR, LTD 
Pnone, 


1S Oxford St.. London, W.1 


yerrard 338 


W.S.SHACKLETONLTD. 
Europe's Leading Aircraft Brokers 
offer 


BEECH SUPER E.18.S 


This superb executive aeroplane has beer 
owned since new in 1954 by Philips of 
Holland, who have operated it solely for 
the transport of company personnel 


Philips have operated several small ex- 
ecutive aeroplanes so successfully that they 
are now introducing larger four engined 
units and the Super Beechcraft PH-LPS 
has been released for sale 

Included with the aeroplane is one spare 
engine, an airframe and engine spares 
holding, and associated ground equipment 

PH-LPS has passenger accommodation 
for five people. It has an endurance of 75 
hours and 1s fully equipped for airways 
flying at any time of the year 


Fullest details from 
W. S. SHACKLETON LTD. 
175, Piccadilly, London, W.1. 


PIAGGIO 
EXECUTIVE 
AEROPLANES 
Ask your dealer, write or phone 
Aero-Enterprises (Boreham Wood) Ltd. 


17 Drayton Road, Boreham Wood, Herts 
ELStree 2688 


Viking, Consul and Bristol 
Aero Engine Spares 


BRAND NEW AND RELEASED 

PRICES SENT ON REQUEST 

Having acquired ail British West Indian Air- 
ways and Central African Airways spares, 
we can offer delivery of most components 
ex stock at extremely competitive prices 


AIRLINE AIR SPARES LID. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telex 
1943 


Telephone 
ROCHFORD (Essex) 56881-2-3 


For A.O.G. services after office hours 
Telephone Mr. Edwards, Southend 47828; 
Mr. Noble, Southend 43863. 


THE AEROPLANE 
and ASTRONAUTICS 


ADVERTISEMENTS 


The Aeroplane and Astronautics."’ Commission 
1% (minimum 2/-) on amount deposited 
BOX NUMBERS—Private advertisers desiring 
to have replies sent care of ‘' The Aeroplane and 
Astrona s," may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 
Numbers should be carefully and legibly copied 


and replies sent to Box AOOO0, care of “ The 
Aeroplane and Astronautics,”’ Bowling Green 
Lane, London, E.C.1 


THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 


and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex." 
Telex : 23839 

BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone : Midland 6616 
50 Hertford Street, Coventry Telephone 


Coventry 62464. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street 
Glasgow. Telephone: Glasgow Central 1413 


| 
| 
| 


D.H. Dove Mk. 1B. full airline standard, 


ondition, available immediately, from 
£9,000 ( e Airways, Southend Airport, Essex 
Phone, R d 56460 509-11 
FOR SALI 
\RI 
for 
C-46, DC-4, DC-6 
au 
Alt & R2800 
CB16/17 
BURBANK, CALIF 
CALL OR CABLE 
DOUG DULY 
Phone Triangle 7-34)11 Cable Flytiger 
509-723 


£100 Buys share in Gemin 
ree-year ¢ of A 


Organizer, Box A092 


dual control, radio 
Full details, Group 
care of THe AEROPLANE AND 


ASTRONAUTICS §09-17 
Aircraft Wanted 

Ss‘ RAP aircraft aiuminium and = stainicss steel 

urgemly required Lowton Metals, Lowton 
Saimt Mary's, near Warrington Leigh 1444-5 

zzz-71t 

G' MINI Messenger or similar required in exchange 

for oOc€an-go.ng 16-ton 40-ff. motor sailer, built 

of teak by T rnycrott, new sails and complete refit 

rried large wheelhouse, Beme loop radio, 

echo s head-room, modern galley, sleeps 

Six, Va cash adjustment, Phone, Brighton 

21960 or write 73 Preston St., Brighton 

509-x843 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
spares and 


Lid., Croyd Airpor 


instruments for all 
released Airtrade, 
Phone, Croydon 0643 


z 
| eee ASONS for Tiger Moth and Gipsy engine 
spares. Croydon $151 222-709 
HILLIPS AND WHITE, LTD 
FFER from stock a comprehensive range of new 
Spares and components for the following engines 
HEETAH IX X and XV de Havilland Gipsy 
Major J Queen series 
NSTRUMENTS and instrument 


parts navigational 


rica omponents and aircraft spares 


qu pme 
are so ble from stox 
6 QUEEN’S GARDENS. London, W.2 Phone, 
Ambassador 8651 2764 Cables, *“ Gyrair, 
Lond 7272-720 
R'! PAIRCRAFT, LTD The Common, Cranle ch, 
Surrey Cranleigh 536 For instrument and auto- 
pilot erhau zzz-T01 
se REGIONAL AIR TRADING CO. Croydon 
Airnor for Rapide spares of every description 
Phor yd zzz-714 
Ro ASONS are speciglists in the overhaul of all 
Gipsy engines. Croyddn $151 


4 r 
| 
| | 
| | 
| 
engineer’s writte and signed report } 
| Byte below are a few of the Tripacer bargains | 
available through our New York office | 
3 60 deposit) Irpacer Super 
Superhomer, full gyro panel, £3,450 ncluding 174% 
mport Guly 
: 5 (£610 deposit), 200 hr. s.m.o.h. on engine, 
Omn 10-ch. V.H.E und L.F. rec 
aux. lanas, rot. beacons, vac. gauge, £3,050, including 
14s mport duty 
£520 deposit) Super Custom Tripacer 
1954 fr. s.m.o.h. on engin i2-ch. Super 
homer L.|I rec heated pitot head, full gyros, many | 
« extras, £2,610 nclud.ng 1/4 mport duty | 
(£460 depos.t 1,500 hr. total 32 hr. | 
1953 Sine Sob, LF. rec, Trans | 
ceiver, full gyros, full S.C. extras, £2,315, including | 
| 
| 
| 
| | 
| 
| 
: opt 
D 
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THE AEROPLANE 
and ASTRONAUTICS 


The sure safeguard against in- 


dustrial dermatitis is Rozalex 
Barrier Creams. There are 12 
of them to provide protection 
against almost all known indus- 
trial irritants. Rozalex have 
been specialising in barrier 
creams for over 30 years. Their 
full technical resources are 
available from Rozalex Ltd., 
10 Norfolk St., Manchester 2. 


ROZALEX 


BARRIER CREAMS 


protect ——... 


RIDIE 


PERFECT 

35 PRECISION 
AIRCRAFT 

SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355 8 


HANDLEY PAGE LIMITED 


require a 


MATHEMATICIAN 


for Pegasus Digital Computer 
Programming 


Applicants with either a Ist or 2nd 
class honours mathematic. degree 
must have suitable experience of pro- 
gramming for the Pegasus Computer. 


An engineering background, 
necessarily in aircraft, 
advantage. 

The position offers opportunity for 
future advancement, and a. salary 
commensurate with the level of duties 
undertaken. Five-day week. Staff 
Pension scheme. 


not 
would be an 


Staff Officer, 
HANDLEY PAGE =. 
Cricklewood, London, N.W 


Please write to 


IRFRAME spares for Dekotes Harvards, Piper 
Cub, __Fairchilds, Arg Beechcraft »-17S 
Mosquito, Spitfire. Firefly "Eaaine spares for Pratt 
hitney Armstrong Siddeley ycoming, etc 
Accessories pad seetresneats for all types of aircraft 
J. WALTER, LTI The Drive. Horley. Surrey 
e¢ Phone, Horley 1420 and 4294 Cables 
Cubeng. Horley 509-14 
Ixford St., London, WI Phone 
§019-20) 
HELICOPTERS 
ELICOPTER SERVICES LTD offer their 
aircraft for all charter services 96 Piccadilly. 
London, W.1 Gro 5495-6 277-717 
7 
APPOINTMENTS BUREAUX 
Wi have immediate vacancies for four licensed 
Navigators, licensed Flight Engineers with 
Hermes and Britannia endorsements; also heensed A 
and (© and A or C Viscount Engineers. Contact 
INTERNATIONAL AERONAUTICAL 
APPOINTMENTS BUREAL 338 Kilburn High 
Rd. Mai 3142 S09-19 
+, a 
CLOTHING 
R. A. F Officers’ uniforms for sale. new and 
e reconditioned. Fisher's, 86-88 Welling.ion 
Woolwich Phone 1055 Kit also purchased 
277-721 
CONSULTANTS 
R STOCKEN. F.R.AcS louse 109 
e Jermyn St... Whiteh 272-0696 


(CONSULTANTS). IL 


R W SUTTON 1 
e Lansdown Place, Cheitenham Phone 58 


ENGINES AND ENGINE SPARES 
IPSY Major Mk. 10 and Mk. 1 engines 
exchange offered with your time-expired 
Propellers for most types of light aircraft 
Aarcraft, Lid The Airport Portsmouth 
717641 
NGINE overhauls Hants 
Lid.. offer Britain's most comprehensive overhaul 
service, including magneto and component overhaul 
with spares supply All D.H. range up to Queen 0 
Mk. 2 for Heron, Armstrong Siddeley Blackburn 
Cirrus, Lycoming, and United Kingdom distributors 
of Continental motors Huge exchange pool most 
type engines Specialists in export work Address 
The Airport, Portsmouth, Hants Phone 63051 


509-693 
HIRE AND CHARTER 


part- 
engine 
Mitchel! 
Phone 
222-089 


and Sussex Aviation 


APIDES for or charter A. J. Whiitemore 
(Acradio), Ltd.. Croydon Airport, Surrey 
222-683 
MISCELLANEOUS 
Each! Flying helmets, new, c/w masks. 


£3 / 15 and headsets c/w throat 


Crane. 294 Cannhall Rd Leytonstone. FE 


NOTICES 
TRANSPORT A Dvisory Counci 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned appli- 
cations to operate scheduled air services 
FROM B.K.S. AIR TRANSPORT, 
HOUSE, BAKER ST., LONDON, 


following Norma! 
Dakota Ambassador 


OF BERK 


Scheduled Services 
aircraft and 


(a) For the 
initially with 


later — with Avro 748 aircraft, for the carriage of 
miary freight and mail at a 
frequency in accordance with traffic demand, on cach 
service, for 10 years from April 1. 1960:— 
APPLIC anion NO. 3277 on the route Luton- 
outhend (tech.)-Dusseldorf 
APPLIC a... NO. 3278 on the route Luton- 


Southend (tech.)-Palma 


APPLICATION NO for 
include an optional traffic stop at Luton on the L 
Internal Service which they are at present authorized 
to operate with Dakota aircraft between Leeds and 


permission to 
K 


Bradford Airport and Southend, at a frequency of 
21 return flights weekly 
«) APPLICATION NO. 470/4 for permission to 


include an optional traffic stop at Lille on the Normal 
Scheduled Service which they are at presemt author- 
ized to operate with Dakota aircraft on the route 
and Bradford-Southend (opt. tech.)-Rotterdam 
and/or Dusseldorf at a "ea of 7 return flights 
eekly 
() APPLICATION NO. 1648/2 for permission to 
include an optional traffic stop at Lille on the Normal 
Scheduled Service which they are at present author- 
ized to operate with Dakota and Ambassador air- 


craft on the route Leeds and Bradford-Sout*end 
(opt. tech.)—Basle, at a frequency of 4 return flights 
weekly 
fe) APPLICATION NO. 1466/3 for an amendment 
to the terms of approval of the Normal Scheduled 
Service which they are authorized to operate w th 
Dakota and Ambassador aircraft, on the route New- 
castie-Edinburgh (om.)-Bergen, at frequency of 


2 return fights weekly, and which 
viously applied to operate on the amended route 
Newcastle-Edinburgh (opt.)-Bergen. and/or Stavenger, 
so as now to perm them to operate at an increased 
frequency of 4 return flights weekly 


These applications will be considered by the Council 
under the Terms of Reference issued to them by the 


they have pre- 


Minister of Civil Aviation on July 30, 1952 Any 
representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days 
of the date of this advert'sement, addressed to the 
Secretary, Air Transport Advisory Council, 3 Dean's 
Yard, London §.W.1, from whom further details of 
the applications may be obtained When an objec- 


tion is made to an application by another air trans- 
port company on the grounds that they are apply ne 
to operate the route or part of route in question, their 
appli ation, if not already submitted to the Council, 


should reach them within the period allowed for the 


making of 


repeesentations or 


objections 
s09-9 
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BRITISH 
WIRE THREAD INSERTS 


Precision 
made in Car- 
bon Stee! for 
Aluminium 
and Mag- 
nesium. Also 
in Stainiess 
Steel and 
Bronze. 


Whi tworth 
Unified. 


MANUFACTURING CO. (1/938) LTD 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 235518 Grams: CIRCLE’ BATH 


SINEERS 
4-PAGE BOC 
4 Full details of the easiest and quickest 
way to prepare for A.F.R.Ae.S., A.R.B 
wt Licences, B.Sc.(Eng.), A-M.I Mech.E., City 


& Guilds, and h undreds of Home Study 
Courses in all branches of Aeronautical, 


Mechanical & Electrical Eng., Draughts- 
mansh! p, R.A.F. Maths., etc., are given in 

¢ this valuable book. Our Courses have been 
approved by Royal Aeronautical Society 


and many B.1.E.T. Students have obtained 
‘irst Places in the A.F.R.Ae.S. Exams 


We definitely Guarantee 
NO PASS—NO FEE 


A copy of this enlightening Guide to 
well-paid posts will be sent on request— 
FREE! Write: B1E.T , 305a COLLEGE HOUSE, 

29-31, WRIGHT’S LANE, LONDON, W8 


THE BRITISH AIRLINE 


PILOTS ASSOCIATION 
81.New Road, Harlington, Middx. Tel HAYes 3442/3 


Membership open to all Commercial and 

Service Pilots. For full details as to 

Objects and particulars of Membership, 
please write to General Secretary. 


Southend Municipal Flying Schoo! 
Commercial and Private Pilot's Licence 
Instructors Rating. Night Flying every night 
No entrance fee or subscription 
Austers £4 Ss., Chipmunks £5 5s., dua! or solo 
Contract rate £3 15s 
Mun.cipal Airport, Southend-on-Sea, Essex 


Phone : Rochford 56204 


SERVICE ENGINEERS 


Blackburn Aircraft Ltd. 
Brough, Yorkshire 


require for work on the N.A.39 :- 


Electrical Service Engineers 


Applicants should have had recent ex- 
perience on modern high speed aircraft, 
and should preferably be educated up to 
H.N.C. standard. These are Staff posi- 
tions with Contributory Pension and Free 
Life Assurance benefits. Applications 
please to the Personnel Manager at the 
above address. 
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MODELS 


EVERN-LAMB, LTD.. have additional capacity in 
their new premises for scale models, sectioning 
exhibition finishing, prototype and development work 
of all kinds Inquiries welcomed Western Rd 
Stratford-on-Avon Phone S.-on-A R78 509-6 


PACKING AND SHIPPING 
R AND J. PARK, LTD., 43-9 Fenchurch St 
e E.C.3 Phone, Mansion House 3089 Official 
packers and shippers to the aircraf ndustry 


PHOTOGRAPHY 


EROPLANE photographs, 5.000 available. includ 


ing 1914-18 warplanes, latest U.S.A and) =British 
Jets. S54 x 34 n s. 6d per dozen Lists and 
specimen 2s. 6d. post fre« also thousands of ships 
and railways. Real Photographs, Ltd., Victoria House 
Southport Suy-4 


RADIO AND RADAR 


ZERO reader, Typ rs 
contr panels, fligt corm rs 
three complete installat Ute 
more (Aeradio), Ltd., Cro re 
TRI2ZD, STR9Z, STROYX and mos: other Br h 
and Amer.can R/T equipment a'’weys in 
stock A.R.B.-approved design installations into any 
type of aircraft A. J. Whittemore Acradio). Lid 
Croyd Airport, Surrey 727-685 
ADA height-finding abins, type 13/6. practically 
complete Offers required Box Av car vf 
THt AEROPLANE AND ASTRONAUTICS 


SITUATIONS VACANT 
A! R.Ac.S., A.R.B.Certs \.M.1Mech.t etc on 
N pass, no fee term ¢ 
nd 

i] work, engin nic 12 r 
ing, write for 148-page handbook—free. B.1.E.1 

13), 29 Wreht’s Lane, London, 


ER 


REQUIRED 
AT SOUTHEND-ON-SEA 
URRENT projects inc!ude 
order by r Charter, Ltd 
development r t 


take respons. bility need ply 
riung to: Chief Designe Aviation 
Traders (Eng). Ltd., Southend Municipal Airport 


Southend-on-Sea, Essex 0-8892 


HE ROVER CO. LTD... invite 


qual.fied engineers for research primarily 
n connection wi design and stressing meta 
and ther structures mot > tions 
Stating qualifications and exe en he 
addressed to The Labour Manager e ver , 
Ltd., Lode Lane, Solihull, Warwickshire 509-8891 


ANDLEY PAGE (READING), LTD The Aecro- 

drome, Woodie, Reading. have vacancies f 
estimato.s with good experience in estimating ceneral 
aircraft detail and sub-assembly fittings Good salary 
Offered. lif: assurance and pension scheme in opera 
hon Please send ful] details of experience, etc ts) 
the Personnel Officer 510-8894 


ICENSED engineers required for Bell 47 operations 
in Rhodesia Autair. Lid 75 Wigmore St 
London, W.1 *hone, Welbeck 113! S(W-2 


GH OF 
AIRPORT DEPARTMENT 


SSISTANT air traffic control officer (male) required 

Preference given to applicants with air crew 

experience or holding M. of A. Certificate of Com- 

petency. Salary grade A.P.T. I (£610-£765) commencing 
tions and experien 


tions, with names of tw r 
Town Hall, Luton, Beds, not later than December 4, 
1989 l 


ILM AVIATION SERVICES require experienced 
helicopter engineers for their executair unit at 


Elstree. Licence endorsement Widgeon/S.51 essen 
ial. S.SS an advantage Full details to Stone Court 
Smallfield Rd., Horley, Surrey §09-12 
ANDLEY PAGE (READING). LTD... The Acro 
jJrome Woodley Reading have vacancies for 
experienced electrical and rframe finals inspectors 
for work at various R.A.F Stations throughout the 
country Staff employ plus high daily subsistence 
allowance Please send full particulars of experience 
etc to the Personne] Officer 09-15 
*-LICENSED electrician Apply 
Channel Airways Southend t Essex 


Phone. Rochford 56460 S09-16 


Vacancy for an Air Traffic Contr Officer 

4 the States (Csuernsey pp 
must not be less than ; nd n r tha 
years of age, and be in possession of a urrent Air 
Traffic Control Officer's Certificate endorsed by the 
Ministry of Aviation Possession of radar rating will 
fhe an advantage The post will be to the estab 
lished staff of the States of Guernsey. pensionadk 
und within the salary range ff £R73-£1. 4389 he 
commencing salary being dependent upon an assess 


me of abil 

Fai ICATIONS in writing stating age. qualifica 
4 ions. and experience must be made to th i 
Commandant States Airport Guernsey Channe 
Islands, not later than Monday, December 14, 1959 


IRCRAFT RESEARCH ASSOCIATION LTD 
! per 


requ re Provrec Supervisors to lead teams doing 
testing of new aircraft and missile designs in transon 
and supersonic wind tunnels Degree or HN with 
some experience in acrodynamics and with wind tunne! 
training if possible Pension scheme Assistance in 
housing Apply in writing to Chief Executive Air- 
craft Research Association Lid Manton Lane 
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HANDLEY PAGE LIMITED 


invite applications from progressive technicians and designer/draughtsmen to 
join their design team now engaged on a new project associated with super- 
sonic transport aircraft and with development work on sub-sonic aircraft 


Vacancies arise in the following categories :— 
1. Aerodynamicists — intermediate 
2. Stressmen — junior and intermediate 
3. Senior Design Draughtsmen. 


Suitably qualified applicants are assured of long-term employment with 
progressive salaries according to qualifications, experience and the level of 
duties undertaken 
Please write to 
Staff Officer, 
HANDLEY PAGE LIMITED, 
Cricklewood, London N.W.2 


BRISTOW HELICOPTERS LIMITED 


HELICOPTER PILOTS 
LICENSED ENGINEERS 
AIRFRAME ENGINE FITTERS 
RADIO ENGINEERS 


Required for overseas service in Kuwait. Apply giving full particulars of 
past experience, etc., to :— 
BRISTOW HELICOPTERS LIMITED, Henstridge Aerodrome, 
Templecombe, Somerset 


LIVERPOOL (SPEKE) AIRPORT 
STEEL FRAMED HANGAR TO LET 


16,000 sq. ft. approx. 
Electric Light and Power Available 


FULL FLYING FACILITIES 


Suitable for Aircraft or other Industrial User 


Applications to :— 
The Airport Commandant, Liverpool (Speke) Airport, Liverpool, 19. Tel.: Garston 1240 


AERODYNAMICISTS 


REQUIRED FOR WORK ON AIRCRAFT OF ADVANCED DESIGN 
POSITIONS OFFERED 


ONE SENIOR-SALARY RANGE £1,200 to £1,400 p.o. 
TWO INTERMEDIATE-SALARY RANGE £1,000 to £1,150 p.o. 


Applicants for the Senior position must have a good Honours degree and 
a minimum of 5 years’ experience with a reputable aircraft company. 


For the Intermediate position a lower academic qualification with 2-3 years’ 
experience would be acceptable. 


A Pension Scheme and the usual amenities associated with this type of 
employment are offered. 


Box No. A 091, 
c/o, “The Aeroplane and Astronautics,” Bowling Green Lane, London, E.C.1 
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THE AEROPLANE 
and ASTRONAUTICS 


ENIOR Electronics Author required for an organi- 
zation within 30 miles of London The position 
carries @ considerable amount of responsibility and 
is rewarded by a four-figure salary and a car to 
carry out the duties Assistance with accommoda- 
tion can be given if required Box A093, care of 
THe AEROPLANE AND ASTRONAUTICS 509-18 


TUITION 
XETER AIRPORT, LTD 
mercial Pilot's Licence, from £625; 
Licence from £101 5s Contract rate 
Austers and Tigers, £2 17s 
solo 7 


Courses for Com- 
Private Pilot's 
flying, 

norma! dual/ 
twin conversions, 
per Messen- 
ac ommodation 

Airport, Exeter 


rates. £3 s. 6d. per hr; 
Chipmunk, £5 5s 
hr Limited 
£5 15s. 6d. per week Exeter 
Phone 67433 


EARN to fly, £32 instructors’ licences and instru- 
8 ment flying for £4 per hour; night flying £5 
per hour Residence 6 gns weekly Approved 
7 A. Private Pilot's Licence course Specialized 
course for Commercial Pilot's Licence Wiltshire 
School for Flying. Lid.. Thruxton Aerodome 
‘Andover Junction 1 hr. 15 min. from Waterloo), 
Hants 222-700 


VIGATION, LTD., provides 
tuition, or a combination of 
M.T.C.A. pilot-navigator licences. C'assroom instruc- 
tion can be provided for A.R.B. General, certain 
spe ific types and performance schedule examinations 
Link Training Dept.. at Monarch 1°64 For details 
apply Av. gation, Lid 30 Central Chambers Ealing 
Broadway, London, W.5 Phone, Ealing 8949 
zz2z-719 
A.-approved 


full-time or postal 
these methods, for 


AMBRIDGE AERO CLUB M.T.¢ 
Cc private pi'ot’s licence course, 30 hours, £3 10s 
per hour; D4 Link Trainer for radio compass and 
1L.S. procedures to instrument rating standard, £1 


courses, £3 10s. per night; 
Auster J.IN., €3 15s 


instructor's 


per 
per hour 


flying. £4 10s 


30 


OF 


PERTH 
M.T.C -APPROVED courses for private 
. oN eand commercial licences and 
instrument rating: residential and recreational facili- 
ties Prospectus from Airwork Services. Lid.. 35 
Piccadilly, London, W.1, or Perth 
NK instruction to instrument rating standard 
D.4 available at 25s. per hour at Biggin Hill 
Green ‘'gne 705 from Victoria or Bromicy South 
Au“ cnarters, Lt Phone. Biggin Hill 
512-8895 


OF 


TWO-YEAR DIPLOMA COURSE 1960-1962 
PPLICATIONS are invited from suitably qualified 
men and women who wish to enrol for the Two- 


Yeir D.ploma Course which begins in October, 1960 
HIS post-graduate course in Aecronautical Science 
and Eng neering is intended primarily for Univer- 
sity Graduates in Engineering, Science, or Mathematics, 
College Students who possess a 
National Certificate or 
appropriate industrial experience 
equivalent qualifications The curriculum 
subjects of Aecrodynam'cs. Aircraft Design 
Economics and Production, Aircraft Electrical 
neer ng. Aircraft Aircraft 
Flight, and M-themat 
LL applications be 


includes the 
Aircraft 
Engi- 
Propulsion, 


considered by the Board 

of Entry which may call candidates to attend 
at the College for written Entrance Examination in 
Engineering, Physics, Mechanics. and Mathematics, 
to be held on Monday, M rch 21, 1960 Exemption 
from this examination will normally only be given 
to candidates possessing Ist or 2nd Class Honours 
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BOOKS AND PUBLICATIONS 


AND SPEED’ SERIES 
BO * Aircraft and Air Po wer.”” by 
of THt AFROPLANE AND "ASTRON AUTIC 


has been written for intelligent boys between the 
of 10 and 16 The author surveys 
flying and includes chapters on 
scientific aids and missiles, Other 
are Motorcars,” Locomotives 
Shipbuilding.” llustrated, 112 


ages 


modern milits 


from booksellers, or Ils. Sd. by post from the pub- 
lishers, —— Press Limited, Bowling Green Lane 
London, E.C zzz 
HE EXPLORATION OF SPACE (First Cheap 
Edition), by Arthur C. Clarke Provides answers 

to the many questions the intel lligent layman asks 
about the science of “ astronautics.” Iver 375,000 
copies sold in all editions Illustrated, 212 pages, 
8s. 6d. net from booksellers, or 9s. Sd. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1 zzz 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapirc This comprehensive review of 
the engineering pri aciples governing the design and 
construction of helicopters provides a complete survey 
of present knowledge in the field Illustrated, 448 
Pages, SSs. net from booksellers. or S6s. 9d. by post 
from the publishers, Temple Press Limited, Bowling 
Green Lane, London, E.C.! zzz 


NTERPLANETARY 


FLIGHT (3rd Impression), by 
Arthur C. Clarke 


Describes the problems to be 


solved before space travel becomes a reality and the 
form rockets and spaceships may take Illustrated, 
169 pages, 9s. 6d. net from bookse Ss. or 10s. 2d 
by post from the publishers, Temple Press Limited 
Bowling Green Lane, London, E.C.1 zzz 


HE AEROPLANE DIRECTORY OF BRITISH 


AGENTS ABROAD--EU ROPE —Messageries Dawson (8.4.), Paris; Mexsageries Hachette, et Cie, Paris 

Wm. Dawson Subsecripton Service Lid., Toronto: Gordon & Gotch Ltd., Toront« U.8.A.—Eastern News ( q 

APRICA entral News Agency, Ltd.. Cape Town: W. Dawson & Son (43.4.), Cape Town. ASIA—W. Thacker & (+ 
NEW ZEALAND—dcordon & Goteh (A’sia), Ltd. 


W.H. Smith & Son, Paris and Brusseis 


I d ! No fees or subscriptions Degrees in_ Science or Engineering, or reading for AVIATION, 1959. Incorporating Wh Wh 
on including week-ends he Honours Degrees h Board may also require in British Aviation.’* this 
Acrodrome, Newmarket Rd., Cambridge Phone attendance for personal interview at a later @ate established annual reference work prov des * complete 
$6291 zzz-703 Bchelors and up-to-date guide to Service and Ci Aviation 
st or 2n ass Honours ullcs, an throughout the Britist 
IRWAYS AERO ASSOCTATIONS, Biggin in Science or Enginecring if they have adequate posi- Unies Contains, 
4il M.T.C.A. approved P PLL PL, graduate experience, may at the serection of the Air Forces Ministries 
courses hipmunk, Aiglet, Proctor and engined Board of Entry be accepted for entry to the second Industries Flying 
Super Aero. Competitive contract rates. Biggin sail) pe < oe course and qualify for the Diploma Biographical Section with over 1.650 entries 648 
(BN9 273 URTHER information about the course and forms con fom 
ONDON SCHOOL OF AIR NAVIGATION. of application. which MUST be completed and Bowling Green Lane ‘I ondo E c 1 — or 
1/Rating Personal oaching establishment the may be obtaine rom The arden Co jege 
key ‘a su as” for all private and professional pilot Aeronautics, Cranfield, Bletchley, Bucks 509-8 ROPLANE PICTORIAL REVIEW 
e (No 3) Compiled by the staff of THe 
and navigator qualifications, refresher courses, AEROPLANE 
tiv type ratings AND ASTRONAUTICS This is the third 
home-study excellent alternative yp pe annual miscellany of Hlustratio A 
formance, Link and procedures, R/T flying training ORLEY AVIATION. LTD. (Herts and Essex THE appear in 
Officially appointed by H.M. Services, for correspond- 4 f NAUTICS, and covers 
° om direct. 33 Aero Club. 1958) Aerodrome Stapleford. highlights of aviation for the year ended autumn. 
ence scheme—refer L ‘Ker M.C.A.-approved private pilot’s licence course. Auster, 1958. Over 250 illustrations, 128 pages, 6d. net 
Ovington Square, Knightsbridge, London. . O12 Gemini and Tiger aircraft; trial lesson 35s.; 1S miles from booksellers, or Ils. 9d. by post from the pub- 
221 = - centre of London Central Line Underground to tishers, Temple Press Limited, Bowling Green Lane 
LYMOUTH AIRPORT, LTD. offers a specially Theydon Bois, bus 250 to club; open every day London, E.C.1 222 
planned C . training course to holders of Phone, Stapleford 257 509-695 
P.P.L. for £625, or quotations according to personal AMERA IN THE SKY," by Charles Sims 
needs, with dire ted study ’ A zapproved P P.L. with a preface by Air Chief Marshal Sir James 
course from £101 Ss. Dual from £3 7s. 6d. per hour Robb For more than 30 years Charles Sms, chief 
Special contract rate for solo flying £2 Twin- photographer of AEROPL*NE ASD ASTRONAUTICS 
engine conversion courses £6 12s. per hour nstruc- and one of Britain’s best-known acria!l photographers 
tors’ courses, N IF. and RT. training Local AIR PARTS For fully approved has watched the amazing growth of British aviation 
accommodation from £3 Ss. per week. Plymouth from a ring-side seat In this book he recalls with 
Airport, Ltd., Crownhill, Plymouth 72752 zzz-722 A.G.S. & A.N. hardware, with of 
eme « ose ays tustrated, 
A — Offers ab initio or refresher iss : : 218 pages, 25s. net from booksellers, or 26s. 6d. by 
oe ry e technical training for C.P./LR., A.T.P., quick service, enormous post from the publishers Temple Press Limited 
and Group “A” Performance Rating. For details, 403 Caledonian Rd. : Bowling Green Lane, London. E.C.1 eee 
apply The Commandant, Air Service Training, Ltd 
Hamble, Southampton. ‘Phone, Hamble 3001-9 London, N. range. Monthly Catalogue. 
$09-13 Books and Publications Wanted 
URREY AND KENT FLYING CLUB. Biggin | Tél: North 5016-9 Overseas enquiries LD aviation and airship books wanted by world’s 
Hill Tieer, Hornet and Leopard Moths, Chip- Cables: Aircaly, largest dealer in aeronautical literature Cash by 
munk and Prentice Green Line 706 direct in one London. N.7 welcome. return of post Stuart, Fairlight Hall, Hastings 
hour from London Biggin 2255 509-713 zzz-716 
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Keeping water out of aviation fuels and liquid hydrocarbons is 
a job for a FRAM Separator Filter. And not only water... FRAM 
keeps out solids too— anything down to § microns. Standard 
units are for large-scale installations handling flow-rates of 25 to 
1,000 1.g.p.m. Or more. FRAM trailer-mounted Separator Units 
can be readily moved to any location. 

FRAM Separator Filters and Simmonds Control Valves are 
subjected to stringent tests in the Firth Cleveland Test House 
at Treforest. Proving their function under controlled conditions 
ensures that performance is always up to specification. 


Full details of FRAM separator filters from 
SIMMONDS AEROCESSORIES LIMITED Treforest Glamorgan A Member of the Firth Cleveland Group ‘Cy 
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One advertisement in a series of nine 


LUCAS PERFORMANCE 


rHE TEST HALL of the combustion laboratory is This is one of many highly-developed facilities 
equipped to simulate the air pressure, flow and upon which Lucas efficiency has been based. It 
temperature experienced in an aircraft engine is a part of the unique service Lucas offers 
combustion chamber. aircraft engine manufacturers. 


Fuel and Combustion Systems for Gas Turbine Engines 
JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., Birmingham & Burnley. 

LUCAS-ROTAXN (AUSTRALIA) PTY. LTD., Melbourne & Sydney, Australia. 

LUCAS-ROTAX LYTD., Toronto, Montreal and Vancouver, Canada. 
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